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Civie Federation The National Civic Federation draft 
Utility Bill bill for the regulation of public 

utilities makes its late appearance 
when all but three states have regulative commissions. 
The question of what influence it will have on regula- 
tive legislation, therefore, is at least partly answered by 
the fact that the states generally have passed their 
laws on this subject. It is not impossible that amend- 
ments will be made to existing laws, but in law-making 
of an epochal character, such as this is, only slow 
changes are likely. In great legislative acts there is a 
tendency to avoid changes that hamper the administra- 
tion of the law until a fair time has been given for 
actual demonstration of the weaknesses or flaws in the 
original statute. Although the bill is now formally pro- 
mulgated by the National Civic Federation, a reading 
of the documents which were issued with it shows where 
the real responsibility for it rests and where it does not 
rest. As the work on the bill proceeded it was found to 
be “impossible to secure a unanimous approval” of any 
measure of this kind by the department on regulation 
of interstate and municipal utilities. The responsi- 
bility therefore was narrowed to the executive council 
of the department, composed of ten members. One 
of these, Secretary of the Interior Lane, retired on ac- 
count of his official duties before the drafting of the 
bill began. Three of the others, although believing that 
the bill “is an advance in many respects on existing 
legislation,” joined in a dissenting report on certain 
points. If there had been a larger number of persons 
on the executive council and most of these had con- 
curred, or if it had been feasible to secure the unani- 
mous approval of a large body of members of the de- 
partment for a fair bill, the influence of the work 
would have been much greater. In actual money ex- 
penditure and in the time of prominent men freely 
given the work represents a vast outlay. It is unfortu- 
nate that those who contributed to it were not able to 
agree wholly upon principles and details of a bill to be 
an accepted guide to both public and corporations in 
the successful development of the policies of regulation 
to which the country as a whole is committed. 


Conserving Finan- Letters have been sent by the mu- 
cial Resources nicipal bond committee of the In- 

vestment Bankers’ Association to 
municipalities, towns and counties, asking for infor- 
mation as to the probable amount of financing and 
urging that new issues be kept at a minimum. This 
movement, of course, is designed in part to protect the 
market on outstanding municipal bonds, but at the 


same time it is a needed word of caution which calls at- 
tention to the wisdom of preventing wasteful use of our 
national financial resources. It is a foregone conclu- 
sion that money will be in great demand from Euro- 
pean as well as domestic borrowers. The world-wide 
need of capital will mean a bidding for available sup- 
plies that will cause rates to advance, probably sharply. 
European loans will be required in connection with the 
long, expensive process of sorrowful reconstruction 
which will follow the war; and our domestic needs will 
have accumulated during a period when new capital is 
obtainable only at abnormal figures or in relatively 
small amounts. Domestic needs will be further ac- 
centuated by the fact that until shortly before the war 
started they had been somewhat restricted by the ab- 
sence of a satisfactory bond market. Future money 
market conditions will develop slowly, and until the 
European situation reaches a final stage it is not easy 
to predict the exact effect of the attitude of investors in 
countries now at war. It is interesting to consider the 
suggestion made by Mr. S. R. Bertron in last week’s 
issue of the Electrical World, that Europeans who de- 
sire to place their funds in a country that is not liable 
to be at war may invest here in sufficient volume largely 
to offset forced sales. If that condition should come 
about, it will do much to protect prices of our securi- 
ties. It is, however, only a possible means whereby the 
actual after-effects of the war on money markets may be 
made less severe for this country. The now restricted 
demand from borrowers of all classes, municipal and 
private, will be felt in force as rapidly as conditions 
permit, and the effort to show that the supply will not 
be unlimited will help to keep interest rates from 
mounting to too high a level. 


Theoretical Bill Among the sections in the National 
and Arguments Civic Federation draft bill which 

are bones of contention are those 
that deal with security issues, competing municipal 
plants and penalties. The European war makes the pro- 
tection of our own financial resources a more vital issue 
than ever before. It is not practicable to write all pub- 
lic policy into laws, but it is possible to make laws that 
shall give leeway under which wise commissions may 
shape their decisions according to the financial vicissi- 
tudes of the times. The draft bill is too rigorous in 
this respect. It does not leave that trading margin 
which a borrower sometimes has to surrender before he 
can induce the lender to part with capital. The fail- 
ure of the draft bill to make municipal utilities subject 
to the same kind and degree of regulation as private 
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utilities is open to decided criticism. We cannot see 
any fair reason why one class should be liable and the 
other immune. The practices of municipal plants in 
Wisconsin have been found to be full of discrimination. 
If the discriminatory practices of private plants must 
be abandoned, why should the discriminatory practices 
of municipal plants be allowed, even encouraged by lack 
of hindrance, to flourish? It is true that under the act 
no municipality shall hereafter enter upon the “original 
construction” of a utility plant where an existing plant 
is in operation without first obtaining from the com- 
mission a certificate of convenience and necessity. 
This, however, does not bring existing municipal com- 
petitive plants under the commission and, under a broad 
interpretation of “original construction,” such as might 
possibly be permitted by the courts, it could open the 
way to unlimited attacks upon a sound private property 
rendering fair service. Such attacks are not economi- 
cally justifiable. The proper avenue of redress of the 
municipality for the wrongs that it feels it suffers is 
the state commission. A measure of control of munici- 
pal operations would result from the section which pro- 
vides for commission supervision of municipal as well 
as private plant accounting, but that is an inadequate 
remedy. The other clauses which we mentioned, those 
dealing with penalties, appear to be too rigorous. Al- 
though, after all, these are theoretical arguments re- 
garding a theoretical bill, the issues involved are acute, 
and because they exist as problems demanding solution 
in many communities, they cannot well be ignored. 


Special Lighting Contracts 

It has long been realized by central-station managers 
that to do a successful house-lighting business with the 
smaller consumer it is necessary to work out a scheme of 
wiring to be paid for on the instalment plan. Thus the 
owner is relieved from the sometimes rather heavy ex- 
pense of the initial installation and has less hesitancy in 
turning to electric lighting, since the costs are arranged 
so that they can be easily borne. The same difficulty of 
initial cost was encountered in a campaign for factory 
lighting described by Messrs. O. R. Hogue and A. O. 
Dicker at the Cleveland convention of the Illuminating 
Engineering Society, and it was met in the same way. 
The cost of installation, complete with wiring and 
standard fixtures, is distributed as a rental charge over a 
period of two years, at the end of which time the whole 
becomes the property of the customer. Second, there is a 
special contract for suitable cleaning and renewals by 
the company which relates to a feature common in fac- 
tory lighting, the degeneration of lighting units under 
the conditions of their use. The remaining charge is 
the ordinary one for energy. The ratings of the lamps 
employed were 100, 150 and 250 watts, and the data 
given show that ordinarily less than half a watt per 
square foot is required for satisfactory lighting, while 
the total cost per square foot to the customer, including 
all the charges, runs in ordinary cases from a quarter 
to half a cent, very rarely exceeding the latter figure. 
The experience acquired with this system of installation 
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has been to show that it is a thoroughly practical one 
and that the customer can receive a very definite esti- 
mate as to the cost of good illumination. The wiring 
contract and the maintenance contract are important 
features of the scheme, and the application of these to. 
customers as large as are furnished by factories indi- 
cates a line of progress in central-station practice which 
is likely to be followed freely in other places. 


Resistivity of Metals at Low Temperatures 

It is well known that the metals, when comparatively 
pure, have definite resistivities at 0 deg. C., and that 
these resistivities increase with temperature. The in- 
crease follows a straight-line law, within the range of 
temperatures ordinarily encountered outside of fur- 
naces. Thus, in the case of good commercial copper, 
the resistivity between 0 deg. and 100 deg. C. is taken 
as a straight line such that at —234.5 deg. C. the re- 
sistivity would vanish. Nevertheless, if a wire of 
nearly pure copper is cooled to that temperature, it is 
found to retain a small but definite resistivity, which is 
another way of saying that the straight-line law is de- 
parted from at very low temperatures. 


Since the practice of obtaining liquid oxygen at —253 
deg. C. was discovered and developed for laboratory 
purposes, the electrical-resistivity behavior of metals 
within 20 deg. of the inferred absolute zero has become 
fairly well known. In all the cases investigated the 
resistivity of pure metals falls to a low but appreciable 
value at 20 deg. absolute. In recent years, however,. 
the Dutch physicist Kamerlingh-Onnes has greatly ex- 
tended our knowledge in this direction by developing a 
process for making and bottling liquid helium. This 
substance when liquefied is stated to attain a tempera- 
ture of —272 deg. C., or comes within almost 1 deg. of 
the absolute zero, than which nothing can theoretically 
be colder. The liquefied helium is poured into a Dewar 
flask or thermos bottle, and so long as it remains un- 
evaporated its mass is supposed to retain that tempera- 
ture. A coil of wire immersed in this liquid must 
nearly enjoy the Nirvana of absolute zero. The work of 
Onnes recently won the Nobel prize for physical re- 
search. An article on some of Onnes’ observations has 
recently been published by Mr. L. Schiiler in the Elek- 
trotechnische Zeitschrift, as reviewed in this week’s 
Digest. 


It seems that the resistivity of gold, platinum and 
aluminum, when cooled below, say, 50 deg. absolute, de- 
parts from a straight-line law and tends to reach a finite 
constant value. The purer the metal, the lower the 
absolute-zero resistivity appears to be. Perhaps if the 
metal could be secured in absolute purity its absolute- 
zero resistivity would fall to zero. In fact, Onnes was 
able to obtain, by redistillation, a sample of mercury so 
nearly pure that the residual impurity could not be de- 
tected. In cooling this mercury down to 4.2 deg. abso- 


lute the resistivity decreased nearly along a straight 
At the critical temperature of 4.2 deg. absolute 
the appreciable residual resistivity suddenly collapsed 


line. 











NOVEMBER 14, 1914 


to zero, and it remained at zero to within 1.2 deg. abso- 
lute, the lowest attainable temperature. Consequently, 
according to Onnes’ observations, a pure mercury con- 
ductor at 2 deg. absolute would develop no heat when 
carrying a current, or would carry electricity with an 
indefinitely small potential gradient. 


In seeking to produce an intense magnetic field within 
a small coil immersed in liquid helium, utilizing the 
above principle of negligible heating at 2 deg. absolute, 
Onnes found that a coil of very fine lead wire suddenly 
burned out, or lost its “ultra-conductivity.” On tracing 
this loss of conductivity to its source, he found that 
such a wire, at 2 deg. absolute, had indeed substantially 
zero resistivity, but when exposed to a magnetic field of 
about 1 kilogauss its resistivity at the same tempera- 
ture suddenly jumped to a very appreciable value. Con- 
sequently, such a coil could not maintain its ultra-con- 
ductivity when developing a powerful magnetic flux 
within it. Near the absolute zero of temperature, 
therefore, the resistivity of this metal is powerfully af- 
fected by an impressed magnetic field. 


The Gas-Filled Lamp in Photography 

In a brief article in this issue Mr. M. Luckiesh points 
out the advantages and some of the faults in the use of 
the modern gas-filled lamps in photographic studios, 
together with a very ingenious means of remedying the 
difficulties which arise. The convenience, steadiness 
and good color of the gas-filled lamp fit it admirably for 
photographic work provided that the actinic intensity 
be raised to an adequate point. Brief experience 
showed that, while much superior to the ordinary tung- 
sten lamp in this particular, it was only a third or a 
quarter as effective as daylight or light from the mer- 
cury-vapor arc for the same apparent illumination. 
This means that to use it successfully, particularly for 
short studio exposures, extremely brilliant sources 
would have to be employed, which, while producing 
satisfactory results, might be rather unpleasant to the 
sitter. Mr. Luckiesh proposes to remedy this difficulty 
in a very simple manner by so screening the lamp as to 
cut off a considerable amount of the luminous radia- 
tion without much diminishing the rays that are ef- 
fective upon the photographic plate, thus producing a 
light capable of working with short exposures while yet 
not unpleasantly brilliant. 


According to his curves, Mr. Luckiesh has apparently 
succeeded in producing a screen of the requisite quali- 
ties. Its use results in a light apparently nearer day- 
light than the unscreened lamp and readily adaptable 
to the uses of a photographic studio. It is really a 
modification of the daylight-glass idea arranged to suit 
the actinic requirements of the case. Apparently the 
only objection to it will arise in the use of rather 
strongly orthochromatic plates, on which the very rays 
cut off should be available in order to take advantage of 
the most valuable properties of the plate. As such 
plates are coming into considerable use among photog- 
raphers who make a specialty of fine portraiture, we are 
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inclined to think that the use of the screen glass in 
the bulb of the lamp itself might be less desirable than 
providing the lamp with exterior screens suited to the 
use of either ordinary or orthochromatic plates. At 
all events, the proposed plan is a highly ingenious one 
which is likely to prove of considerable practical utility. 


Actinic Value of Arc Lamps 

The article by Mr. V. A. Clarke in this issue gives far 
more information regarding the exact performance of 
arc lamps in photographic work than has hitherto been 
available. The experiments tried were of a thoroughly 
practical character. They were based upon the actual 
density of the photographic image produced under fixed 
conditions of distance and time by the light from the 
arc lamps under the various conditions tested. The 
point to be determined was the relative efficiency of the 
various types of are available for photographic work, 
including the cost per hour of obtaining from each of 
them a light of given photographic effectiveness. Of 
course, everybody understands that on ordinary photo- 
graphic plates or paper the photographic power of a 
light source bears no relation to its photometric power, 
inasmuch as the maximum sensitiveness of the plates is 
in the blue and violet. It is the light of short wave- 
length which is important, as is well shown in Mr. 
Luckiesh’s article in this issue dealing with the aboli- 
tion of the non-actinic light. The testing medium in 
Mr. Clarke’s experiments was an ordinary solio print- 
ing paper, which is fairly representative of common 
photographic plates. 


The lamps tested were of the alternating-current and 
direct-current inclosed carbon types, and of the flame- 
are types operated at various currents. A very beauti- 
ful experiment with the ordinary direct-current in- 
closed are shows the difference between the luminous 
and actinic radiation given off. The space distribution 
of the output both photometrically and actinically was 
taken, the former showing the typical lobed distribu- 
tion of the direct-current are with the maximum inten- 
sity at about 40 deg. below horizontal. In the case 
of the latter the space distribution was like that of the 
long inclosed are, showing that the photographic power 
is chiefly derived from the are stream itself, which gives 
a discontinuous spectrum very rich in the violet, as in 
case of the inclosed arc. The tests showed that the 
highest actinic efficiency was attained by the 220-volt 
inclosed are, which, considered as an iliuminant, is 
known to be poor. In the second place came the alter- 
nating-current and direct-current 110-volt flame ares 
with electrodes designed particularly for photographic 
working, the former being the more economical. In fact, 
the alternating-current flame arc comes so near to the 
best that can be done by the 220-volt inclosed are as to 
be more generally applicable although not quite so 
cheap in operation. It would be very interesting to see 
precisely the same experimental method applied to the 
investigation of Mr. Luckiesh’s screened nitrogen lamps 
and to the mercury are in both glass and quartz tubes. 
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The News of the Week 





Activities and Events in the Electrical Field— 
Reports of Meetings—Commission Findings, Etc. 





Bond Issue for Dayton Municipal Plant Defeated 


The proposed ordinance initiated by the socialistic 
party of Dayton, Ohio, to provide a bond issue amount- 
ing to $500,000 to establish a municipal electric-light 
plant in Dayton was defeated at the polls Nov. 3 by over 
4000 votes. The total vote on the municipal power-plant 
issue was not so great as the vote on two other bond 
issues for municipal improvements, which were also 
defeated, indicating that the proposal to erect a munici- 
pal plant was not taken very seriously by the voters. 
A strenuous campangn against the proposition was 
earried on by the Dayton Power & Light Com- 
pany, of which Mr. Frank M. Tait is president, and the 
result may be taken as indicative of the public senti- 
ment toward the company and appreciation of its efforts 
in furnishing reliable electric service in that city. 


Meeting of N. E. L. A. Public Policy Committee 


A meeting of the public policy committee of the 
National Electric Light Association was held at the 
headquarters, Engineering Societies Building, New 
York City, on Nov. 5. The following were present: 
Messrs. W. W. Freeman, chairman; Everett W. Bur- 
dett, Charles L. Edgar, George H. Harries, Samuel In- 
sull, Joseph B. McCall, T. E. Murray, Samuel Scovill, 
Charles A. Stone, Arthur Williams, Holton H. Scott, 
T. C. Martin and R. S. Hale. Among the questions 
considered were those of co-operation with other elec- 
trical organization for parallel conventions during the 
week of the 1915 convention, which is to be held in 
San Francisco; a proposition to compile in available 
form the rulings and decisions of all the public service 
commissions in the country in co-operation with other 
public utility organizations; the question of co-opera- 
tion with the United States Bureau of Standards in its 
present efforts to devise uniform methods in connec- 
tion with electrical operating conditions, and also the 
proposed new boiler code of the American Society of 
Mechanical Engineers, which has invited the co-opera- 
tion of similar organizations. 


Activities of the Society for Electrical Development, 
Inc. 


The November report to members issued by the 
Society for Electrical Development, Inc., recounts the 
work of the various sections of the society during the 
month and shows to what extent the association has 
co-operated with other bodies in furthering the installa- 
tion of things electrical. The society has ready for dis- 
tribution two booklets, entitled respectively “Electricity 
in the Home” and “Household Electricity,” the former 
being a thirty-six-page pamphlet with over fifty illustra- 
tions of electrically equipped rooms and electrical 
devices, and the latter being a sixty-page pamphlet of 
less pretentious get-up. Posters calling attention to the 
new membership employee button have been distributed, 
and a special combination post card has been prepared 


relating solely to electric fixtures. Samples of a special- 
ly designed calendar for 1915 have been mailed to all 
members. These can be furnished imprinted with name 
and address at a very low figure. A three-column illus- 
tration showing Santa Claus as the chauffeur of an 
electric truck piled high with boxes and packages suit- 
able for holiday gifts has been prepared for the use of 
members for local newspaper holiday advertising. 


Annual Meeting of Electrical Manufacturers’ Club 


The annual meeting of the Electrical Manufacturers’ 
Club was held at the Homestead, Hot Springs, Va., 
from Nov. 4 to 7. The attendance was the largest the 
club has ever had, about seventy people being present. 
Two addresses of public interest were made. Mr. 
Joseph E. Davies, commissioner of corporations, De- 
partment of Commerce, discussed the new regulative 
laws passed by the last Congress—the Federal Trade 
Commission and the Clayton laws. Mr. W. S. Kies, 
manager of the foreign trade department of the Na- 
tional City Bank, New York, read a paper on export op- 
portunities before manufacturers of this country. Fol- 
lowing the usual practice of the club, these addresses 
will be published in pamphlet form and distributed 
later. The chairman of the committee which has charge 
of the publication of such addresses is Mr. A. B. 
Houghton, Corning, N. Y. 

The election of officers resulted as follows: Messrs. 
Water Cary, Westinghouse Lamp Company, New 
York, president; A. W. Berresford, Cutler-Hammer 
Manufacturing Company, Milwaukee, vice-president; 
A. D. Page, General Electric Company, New York, sec- 
retary; Herbert Sinclair, Star Porcelain Company, 
Trenton, N. J., treasurer; C. I. Hills, Franklin Electric 
Manufacturing Company, New York, commissary. The 
following new directors were elected: Messrs. A. W. 
Burchard, General Electric Company; J. Allen Smith, 
president United States Light & Heating Company, 
Niagara Falls, N. Y., and H. B. Crouse, Crouse-Hinds 
Company, Syracuse, N. Y. 

Upon the recommendation of the retiring president, 
Mr. S. O. Richardson, Jr., Libbey Glass Company, To- 
ledo, Ohio, a committee was appointed to investigate 
and report to the members on foreign trade and the 
prospects thereof, and also a committee on legislation 
in Congress and in the several states, so that the mem- 
bers could keep in touch with all laws that were being 
enacted. 


Pennsylvania Industrial Welfare Conference 


Matters pertaining to sanitary measures and to the 
safety, welfare and efficiency of employees will be dis- 
cussed by engineers and leaders of industry and labor at 
a conference to be held in the House of Representatives, 
Harrisburg, Pa., Nov. 17 to 19. A manufacturers’ ex- 
hibit of appliances and equipment will be held in con- 
nection therewith from Nov. 16 to 20. The conference 
will be conducted under the auspices of the Department 
of Labor of the State of Pennsylvania, headed by Com- 
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missioner John Price Jackson. The exhibit will be 
under the management of the Engineers’ Society of 


Pennsylvania, of which Professor Jackson is the 
president. 


London Central Supply of Energy 


The special electricity committee of the London 
County Council has received permission from the Coun- 
cil to take necessary steps to present definite proposals 
with a view to thé promotion of a parliamentary bill. 
It was the original intention to have the report con- 
sidered at the meeting of the Council on July 28, but 
action was deferred on account of other business mat- 
ters. As stated in these columns on Aug. 15, the com- 
mittee believes that effect should be given gradually to 
the technical conclusions contained in the report of 
Messrs. Merz and McLellan, providing for a more cen- 
tral supply of energy for London. 


Electrolysis Case in Los Angeles 


Testimony was heard by the Railroad Commission of 
California at Los Angeles on Oct. 29 and 30 in the case 
arising from the attempted adjustments of the elec- 
trolysis difficulty between the Union Hollywood Water 
Company and the Los Angeles Railway and Pacific Elec- 
tric Railway. The water company has asked that the 
railway company be required to take definite steps to 
correct the difficulty. The railway company objected to 
the action of the commission on the ground of jurisdic- 
tion. A letter was read by Commissioner Edgerton, 
signed by Dr. E. B. Rosa, of the Bureau of Standards, 
inclosing a general summary of the report made by 
the bureau after an investigation in the field of the 
questions involved in this case and saying that the 
bureau, because of the bearing it will have on elec- 
trolysis conditions generally throughout the country, 
would appreciate it if no final decision which might be 
adverse to the recommendations of the bureau was ren- 
dered until it had an opportunity to present further 
argument. Mr. W. G. Middleton, Robert W. Hunt & 
Company, who has been employed by the water company 


upon electrolysis investigation since February, 1913, 
testified. 


New General and Standing Committees of 


N. E. L. A. 


President H. H. Scott has made appointments to the 
general and standing committees of the National Elec- 
tric Light Association. In view of the fact that the 
committee work and committee reports will have to be 
presented at least one month sooner than they were 
this year, many of the committees are already actively 
at work. The chairmen of the various committees are 
as follows: Public policy committee, Mr. W. W. Free- 
man, Union Gas & Electric Company, Cincinnati, Ohio; 
exhibition committee, Mr. J. I. Ayer, Simplex Electric 
Heating Company, Cambridge, Mass.; finance commit- 
tee, Mr. J. B. McCall, Philadelphia Electric Company; 
committee on company sections, Mr. F. J. Arnold, Com- 
monwealth Edison Company, Chicago; educational com- 
mittee, Mr. J. F. Gilchrist, Commonwealth Edison Com- 
pany, Chicago; library committee, Mr. Arthur Williams, 
New York Edison Company; progress committee, Mr. 
T. C. Martin, National Electric Light Association, New 
York; Commercial Section committee, Mr. E. L. Calla- 
han, H. M. Byllesby & Company, Chicago; committee on 
constitution and by-laws, Mr. R. 8. Orr, Duquesne Light 
Company, Pittsburgh, Pa.; “Question Box” committee, 
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Mr. S. A. Sewall, National Electric Light Association, 
New York; transportation committee, Mr. G. W. Elli- 
ott, New York; accounting committee, Mr. H. M. Ed- 
wards, New York Edison Company ; committee on prime 
movers, Mr. I. E. Moultrop, Edison Electric Illuminat- 
ing Company of Boston; committee on lamps, Mr. Frank 
W. Smith, United Electric Light & Power Company, 
New York; committee on meters, Mr. C. G. Durfee, 
Rochester Railway & Light Company; committee on 
accident prevention, Mr. M. G. Insull, Middle West 
Utilities Company, Chicago; committee on electrical 
measurements and values, Dr. A. E. Kennelly, Harvard 
University, Cambridge, Mass.; committee on overhead 
line construction, Mr. W. T. Oviatt, Narragansett Elec- 
tric Lighting Company, Providence, R. I.; committee on 
electrical apparatus, Mr. L. L. Elden, Edison Electric 
Illuminating Company of Boston; committee on termi- 
nology, Dr. A. S. McAllister, Electrical World, New 
York; committee on underground construction, Mr. 
Philip Torchio, New York Edison Company; committee 
on street lighting, Mr. J. W. Lieb, New York Edison 
Company; committee on grounding secondaries, Mr. 
Paul Spencer, United Gas Improvement Company. 
Philadelphia. 


The Informal Settlement of Complaint Cases by 
the Illinois Commission 


Sixty per cent of the work carried on by the Illinois 
Utilities Commission is in response to informal com- 
plaints, said Mr. Robert M. Feustel, chief engineer for 
the commission, in an address before the Western So- 
ciety of Engineers, Chicago, Oct. 19. Many of these 
complaints can be settled through the simple expedient 
of getting the complainant and the utility operator to- 
gether, with the commission’s inspector present as a 
disinterested arbitrator. In most cases explanations 
follow, giving reasons why the rules and regulations in 
question are necessary, and a better understanding is 
at once assured. “And this,” said Mr. Feustel,” is the 
real business of a utilities commission—promoting a 
better understanding between the utility and the con- 
sumer.” 

If as many as 90 per cent of the complaints could be 
settled informally, the ideal condition of commission 
regulation would be reached, declared the speaker. 
Many public-service companies have “complaint” de- 
partments, but the measure of their real service to the 
consumer is found in the degree of unrest obtaining in 
the community. In some territories, for example, the 
confidence of the customers in the company appears to 
be almost perfect, and the complaints are negligible. In 
others the differences that arise are almost continuous. 
The character of the community and the extent to which 
utility problems are made political issues also have con- 
siderable bearing on this unrest. However, the quality 
of service rendered is usually the deciding element in 
winning the favor of the utility company’s patrons. 

The duty of the regulating body, declared Mr. Feus- 
tel, is to investigate carefully the real relation between 
the public and the utility companies, bring about a bet- 
ter understanding as to the co-ordinate interests which 
exist, look first to human safety, and then see that the 
best service commensurate with the rate being charged 
is rendered and that the operator is paid fairly for the 
money and effort invested in his business. 

In the discussion Mr. Feustel expressed himself as 
personally opposed to allowing full value for the cost of 
paving above mains, although such terms might be de- 
manded on a pure cost-of-reproduction theory. He also 
declared himself personally in favor of indeterminate 
permits and the regulation of municipal plants under 
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the same terms as privately owned utilities. Others 
who took part in the discussion were Messrs. W. D. 


Pence, W. H. Finley, Peter Junkersfeld and Douglas 
Graham. 


New York Edison Company Rate Case 

A brief in the New York Edison Company rate case 
pending before the New York Public Service Commis- 
sion, First District, has been filed by Messrs. Beardsley, 
Hemmens & Taylor, attorneys for the company. On 
account of the recent change in conditions the commis- 
sion granted the company’s request for a rehearing. 

The brief declares that rate-making cannot be at- 
tempted safely or legally in this proceeding as the com- 
mission did not call for many of the facts upon which 
rates are fixed and without which a rate cannot be fixed 
legally. The sole issue discussed by the presiding com- 
missioner after the close of the complainants’ cases 
seems, the attorneys argue, to be discrimination between 
classes of consumers. Therefore the argument of the 
brief is confined to the issue raised in the complaints 
and amplified by the testimony. The rates must be 
based upon the investment of the company in its busi- 
ness as that word has been defined by the courts. The 
schedules or clauses as set forth in the riders and differ- 
ent contracts of the company are the outgrowth of ex- 
perience based upon the operation of the company for 
many years past. 

Testimony was introduced into the evidence based on 
the report of the legislative investigating committee of 
1905 known as the Hughes committee. This is the only 
testimony in the case, the brief says, relating to the in- 
vestment of the company in the electric business. It is 
not accurate or complete or such as could be of use in 
rate-making. Rate-making by state legislatures is not 
conducted upon the same basis as rate-making by public 
service commissions. The legislature generally acts 
under political pressure. The public service commission 
is supposed to act upon facts irrespective of political 
pressure and to arrive at its conclusions in a manner 
somewhat similar to that adopted by courts in deciding 
cases. The 1905 reports were prepared hastily and 
carelessly under political pressure. Subsequent facts 
have fully justified the opinion held by the executives 
and counsel for the New York Edison Company that 
the investigation was a farce. The finding of the joint 
committee of 1905 in respect to the value of the property 
of all of the companies investigated has been utterly 
discredited. 

The committee placed the value of the Consolidated 
Gas Company property and franchises at not to exceed 
$30,000,000. In the 80-cent gas case, which was pend- 
ing during 1906, the value of the property and fran- 
chises of this company were established by the court to 
be $67,612,435. It cannot be assumed that the findings 
of the committee in respect to the New York Edison 
Company were any more nearly correct. The commit- 
tee valued the New York Edison Company property as 
of Dec. 31, 1904, at $34,359,906. On the basis of the 
valuation fixed by the court in the Consolidated Gas 
Company case the committee on Dec. 31, 1904, should 
have found that the valuation of the New York Edison 
Company property was at least $78,345,083. The valu- 
ation fixed by the court in the Consolidated Gas case 
was exclusive of going value, which, since the decision 
in that case, has been recognized by courts and commis- 
sions generally as an asset of substantial value in addi- 
tion to physical property. The brief submitted by the 
company to the commission in July, 1912, in connection 
with the earlier proceedings in the case was re-submit- 
ted with parts of the argument re-written so that the 
company’s arguments might be considered together. 
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GETTING HOUSES WIRED 


N. E. L. A.’s Committee on Wiring Existing Buildings Ener- 
getically at Work—Data on Unit Wiring Prices Being 
Collected—Revisions in Code Suggested 


The National Electric Light Association’s committee 
on wiring of existing buildings, of which Mr. R. S. 
Hale, of the Boston Edison company, is chairman, is 
energetically at work, devising ways and means of re- 
ducing the number of buildings throughout the coun- 
try that are not wired for electric service. In this 
work the committee has the active co-operation of the 
National Electrical Contractors’ Association and of the 
Society for Electrical Development and many manufac- 
turers. The program mapped out for the year is as 
follows: Continuation of the work on standardizing 
plugs and receptacles on which this committee has been 
engaged for the last two years. Definite results have 
not as yet been accomplished, because of the patent 
situation and of the difficulty in getting the Underwrit- 
ers to take any action. The aim of the committee is 
to classify plugs and receptacles for all small devices 
that are commonly used on lighting circuits as a step 
toward their final standardization. 

The committee is now collecting data from a large 
number of companies on unit prices for wiring and 
purposes to present these in the form of a compilation 
and comparison so that other companies which are not 
now using unit prices may adopt them, while those that 
are using unit prices may revise them. The data are 
being tabulated by Mr. H. E. Eisenmenger, Nela Park, 
Cleveland, Ohio. The committee has also undertaken 
the task of devising means for reducing the cost of 
wiring. Its purpose is not to promote or advocate any 
cheap or dangerous method, but it goes into this cam- 
paign believing that there are many cases in the Na- 
tional Electrical Code where the factor of safety is a 
thousand and other cases where the factor of safety 
may be only four or five. The committee desires to see 
a system of wiring similar to that used in Europe and 
described in an article on “Handling the Small Con- 
sumer in Europe” (Electrical World, May 23, 1914), 
available for use in this country, and it has requested 
a manufacturer of concentric wire to bring the matter 
before the Underwriters. The committee will also re- 
quest the Underwriters to take action in regard to the 
use of a solid neutral and suggests the omission of all 
fuses, cutouts, etc., on the neutral of a grounded sys- 
tem between the generator and the lamps. 

Feeling that there are a number of opportunities for 
reducing the cost of wiring without any reduction in 
safety by making various changes in the National 
Electrical Code, the committee has sent broadcast a re- 
quest to central stations, electrical contractors and 
manufacturers for suggestions which would include 
cases where a change in the wiring rules would reduce 
the cost in a part of the work without introducing any 
hazard, the saving thus effected to be applied to increas- 
ing safety elsewhere. Manufacturers are asked to 
apply suggestions to types of apparatus rather than to 
patented articles, although the committee will not de- 
cline to consider improved cheaper designs of fittings, 
wiring, etc., merely because they are patented. It 
offers its services for consultation in cases where local 
inspectors are insisting on rules not in the code and 
where their interpretation increases the cost of wiring 
more than is warranted by the increased safety. In 
this work the committee feels that modification of rules 
can be presented more forcibly through the committee 
than by individuals. Its purpose is not to interfere in 


any way with the powers and rights that exist under 
the present rules, but. to help improve these rules. 
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National Civic Federation Commission Bill 





Draft of Measure Issued with Explanatory Statements on Behalf of Executive 
Council and Dissenting Members— Municipal Plants, Holding 
Companies, Capitalization and Penalties 


The bill for the regulation of public utilities has been 
made public by the National Civic Federation. There 
have also been made public accompanying papers 
which explain the origin of the bill and point out 
and discuss some of the points on which differences 
have arisen. An introductory statement and memo- 
randum by Messrs. Seth Low and William R. Willcox, 
the report of the department on regulation of interstate 
and municipal utilities, signed by order of the executive 
council by Mr. Emerson McMillin, and a dissenting re- 
port from Messrs. E. M. Bassett, John H. Gray and 
Milo R. Maltbie precede the text of the act. An ap- 
pendix prepared by Mr. William D. Kerr is a résumé of 
the arguments on objections to and criticisms of the 
bill submitted by the executive council of the depart- 
ment on regulation of interstate and municipal utilities. 
Another appendix includes a reprint of the conclusions 
of the report of the commission of the National Civic 
Federation on public ownership and operation, with the 
letter in which Messrs. Charles L. Edgar and W. J. 
Clark dissented as to particulars and the minority re- 
port of Mr. Walton Clark. The drafting of the bill is 
regarded by the National Civic Federation as the 
logical sequence of the 1907 report, which held that in 
this country, under the conditions of municipal politics, 
private operation would be preferable to public opera- 
tion, provided that there were adequate regulation to 
protect the people from extortionate rates and improper 
service. 

Memorandum by Messrs. Low and Willcox 

The memorandum is presented by Messrs. Low and 
Willcox as a special committee of the executive council 
of the National Civic Federation, to which were re- 
ferred for consideration all questions in relation to the 
draft bill for the regulation of public utilities. The 
opening paragraph refers to the fact that in 1907 the 
National Civic Federation appointed a commission on 
public ownership and operation to investigate in this 
country and abroad the history of such movements up 
to that date and to the report of this commission that 
public utilities from their nature tend to become and 
ought to be monopolies and that unregulated monopoly 
in so important a field is impossible. It was in view of 
this conclusion that the National Civic Federation in 
1911 called another conference as a result of which it 
was determined to create a department to prepare a 
draft bill for the public regulation of interstate and 
municipal utilities. Inquiry revealed the fact that, 
except Delaware, Wyoming and Utah, every state in 
the Union now has a regulative commission of some 
sort. 

Of the draft bill, which contains 399 sections, 60 
sections have been criticised. It is evident, therefore, 
the memorandum says, that the draft bill as a whole 
embodies a form of legislation which meets with wide 
approval except as to such sections as deal with matters 
upon which differences of opinion are inevitable. 

As the preparation of the draft bill proceeded it be- 
came apparent that it would be impossible to secure a 
unanimous approval by the department of this biil or of 
any other dealing with this subject. The draft bill, 


therefore, is published upon the authority of the ex- 
ecutive council of the department subject to reserva- 
tions submitted in a memorandum of dissent by three 


members. The members of the executive council were 
Messrs. Edward M. Bassett, Franklin Q. Brown, Hal- 
ford Erickson, John H. Gray, William D. Kerr, Frank- 
lin K. Lane, who retired on account of his official duties 
before the drafting of the bill began; Blewett Lee, 
Emerson McMillin, Milo R. Maltbie and Arthur Will- 
iams. A dissenting report was filed by Messrs. Bassett, 
Gray and Maltbie. The draft bill and the dissenting 
report were laid before the executive council of the 
National Civic Federation at a special meeting in Jan- 
uary, 1914, without having been submitted, for the rea- 
son given, to the department as a whole. At this meet- 
ing Messrs. Low and Willcox were appointed a special 
committee to recommend what action should be taken by 
the National Civic Federation in view of this circum- 
stance. The special committee recommends that the 
names of those composing the department on the regula- 
tion of public utilities be omitted from the document, 
“as it is evidently unfair to hold the members of a de- 
partment in any way responsible for a measure upon 
which they have not had an adequate opportunity to 
pass,” and that the draft bill as agreed upon by the 
executive council of the department be printed as re- 
ported together with the report and the memorandum of 
dissent. 

The differences in regard to the bill, Messrs. Low and 
Willcox add, reflect the difference in the points of view 
of those who make them. The radicals are inclined to 
press regulation to the limit, even if it makes it im- 
possible to secure private capital for the construction 
and conduct of public utilities. In the minds of many 
of them public ownership and operation loom up as not 
objectionable alternatives. Those who have to do with 
the procuring of private capital for public utilities be- 
lieve that too much regulation will easily make private 
capital unavailable. These, therefore, lean toward lim- 
iting regulation as much as possible. In this conserva- 
tive element there are again great differences of opin- 
ion. Some believe in public regulation and wish to 
make it practicable and successful. Others accept it 
reluctantly and are fearful of any limitation which may 
interfere with established practices. The National Civic 
Federation cannot pretend to pass judgment on the 
issue thus raised, though it is probable that the wise 
course to be followed lies between the two extremes. 

An additional memorandum by Messrs. Low and 
Willcox discusses some of the questions involved. Some 
of their discussion follows: 


Regulation Must Not Be Strangulation 


If public regulation of privately owned and oper- 
ated public utilities is to remain a practicable policy, it 
must not be carried so far as to result in strangulation 
of private enterprise. The problem to be worked out, 
therefore, in connection with the public regulation of 
such utilities is to give power enough to the regulating 
commission to enable it to prevent the abuses to which 
uncontrolled private management has been shown to be 
subject without making exactions so severe as to make 
it impossible to secure the private capital that is neces- 
sary to maintain existing facilities in a high state of 
efficiency and to develop new enterprises when such are 
necessary. Such excessive restrictions may be embod- 
ied in the law itself, or they may flow from the bad 
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judgment of the commission charged with the adminis- 
tration of the law. If any such law is to work well, the 
men administering it must be men of high character 
and good judgment. Any public service commission 
must have large discretionary powers, and it is prob- 
ably better to make this discretion large, despite the 
possibilities of abuse, than by making the law too rigid 
to make it impossible for the commission to deal equi- 
tably with exceptional conditions. 

The draft bill leaves to the representatives of the 
public the determination of values against which stock 
or bonds are to be issued, upon the theory that if reg- 
ulation means anything it means this; so that both in- 
vestors and the public who are to be served by the 
utility may be protected against fraudulent practices 
and exaggerated values. The draft bill is drawn upon 
the theory that the only appeal to the courts from the 
action of the commission shall be on questions of law 
and that there shall be no appeal as to its findings upon 
questions of fact, such as value. Some of those who 
are engaged in establishing new public utilities hold 
the view that upon questions of value, if upon no other 
question of fact, there should be an appeal to the 
courts. 

If the public assumes responsibility for the values 
against which stocks and bonds may be issued, it is 
held by some that the public becomes morally responsi- 
ble for the existence of such values. There is also at 
least the possibility that in time the public will be asked 
to guarantee the values which it stands sponsor for. 
Should the time come when the public is willing to do 
this, it can undoubtedly secure private funds for such 
enterprises at much lower rates of interest than can be 
had at the present time, for private money for such 
enterprises can be had only at a price commensurate 
with the risk. If the risk is large, private capital will 
require large returns. If the risk is small, private cap- 
ital can be had cheaper because of the absence of risk. 
On the other hand, because the fixing of values by the 
public perhaps tends in this direction, there are those 
who maintain that public relation should not attempt 
to determine values but should call for the most com- 
plete publicity. Under such a system private investors 
would have the fullest possible information and would 
then be expected to look out for themselves. There 
would be nothing in such a case to protect the public 
against unreasonable financial burdens as these affect 
good service except the arbitrary discretion of the pub- 
lic service commission in fixing rates. 

It has been suggested that joint use of facilities 
should not be permissible as between competing com- 
panies. The draft bill recognizes the propriety of the 
joint use of public facilities under certain conditions 
even as between competing companies. It gives to the 
commission ample authority to prevent competition in 
public utilities where competition is not in the public 
interest. Where joint use of any facility is permitted, 
whether as between competitors or non-competitors, 
the management of the facility thus jointly used should 
always be left in full control of the corporation owning 
it. 

Depreciation 

The draft bill deals with the question of deprecia- 
tion, Messrs. Low and Willcox add, upon the assumption 
that this term is broad enough to include obsolescence 
and replacement. In telegraphing, “depreciation” would 
usually provide adequately for replacement, but in tele- 
phoning the principal cost is not in lines and poles but 
in service stations. For the best service, apparatus 
that is comparatively new must often be discarded be- 
fore it is worn out in order to give place to the last im- 
provement. The same thing is true in power houses 
of electric railways, and probably in a greater or less 
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degree in connection with every public utility which 
depends upon so new a science as electricity. It is very 
difficult to lay down a general rule applying to all man- 
ner of cases which will not provide either too small or 
too large a fund for depreciation and obsolescence. 
Probably there is no way to deal with this question in 
a law except to give wide discretion of the commission 
representing the public. The provision of a deprecia- 
tion fund board to adjust the matter from year to year 
in the light of actual circumstances appears to offer a 
wise solution of this very difficult problem. 

The view of the majority of the executive council on 
the question of state versus local franchises is expressed 
in the provisions of the act and the dissenting opinion 
is set forth in the dissenting report. It is hardly con- 
ceivable that any locality will willingly abandon its 
right to say whether or not a franchise shall be granted 
for the use of any of its streets or public places; and 
to that extent the co-operation of the locality of the 
state commission is probably essential. To submit 
questions of rates to a local commission is practically 
to permit the users of the service to say what should be 
paid for it. 

The indeterminate franchise is the best form of fran- 
chise, in the interest of the public as well as of the 
public service corporation, which has yet been devel- 
oped. It would appear to be fair to permit the locality 
which has assented to the fixed term to pass upon the 
terms of the change of franchises running for a fixed 
term into indeterminate franchises. Any attempt to do 
this by general law without the consent of the locality 
would be likely to evoke popular resentment because of 
its unfairness. By the draft bill, where a new locality 
is to be served, the locality must give its consent, which 
in its nature will be indeterminate, and in doing so the 
locality can attach conditions not inconsistent with the 
provisions of the bill itself. 


Holding Companies 


Messrs. Low and Willcox say that a local holding com- 
pany of a local public service corporation would seem 
to be a device that can have no possible advantage for 
the public. A holding company which makes it its 
business to control the operations of many small public 
service corporations in as many different localities may 
have many advantages for the public. In the view of 
some the method of financing proposed by the draft bill 
would be likely to force the creation of such holding 
companies in order to provide adequate funds for local 
service. Whether this be so or not, it is clear that such 
a company under broad-minded management may give 
better service to every locality controlled by it than 
any small-sized locality could command for itself. Such 
a holding company can command better expert talent 
and, by comparing methods and results in different lo- 
calities, can bring the operation everywhere up to the 
highest standard obtained anywhere. Whether or not 
a local company shall pass under the control of a hold- 
ing company and the arrangements to be made in such 
a case for the protection of minority stockholders 
would seem to be legitimate subjects for the discretion 
of a public service commission. 

It is believed that some standard of action must be 
laid down by the law on the capitalization of consoli- 
dated companies. The draft leaves large discretion to 
the judgment of the commission. 

The issue between public ownership and operation 
and private ownership and operation under public reg- 
ulation is not wholly, and perhaps not primarily, a ques- 
tion of economics. The application of the state civil 
service law to the men employed by a private electric 
railway company whose system was taken over by the 
municipality of San Francisco resulted in the loss of 


NOVEMBER 14, 1914 


their places by many members of the local union of elec- 
tric railway employees. The effect upon the union was 
so serious that the American Federation of Labor sent 
a commission to Europe this year to study particularly 
this aspect of the question. The civil service system and 
regulation of rates of pay by law are inconsistent with 
the methods and objects of collective bargaining by 
organized labor. If it be imagined that collective bar- 
gaining, including the right to strike, may be perma- 
nently enjoyed in connection with the public service, 
anyone who thinks this should recall what happened in 
democratic France when the railroad employees of that 
nation went upon a general strike. The men were or- 
dered to the colors and the strike was broken. 

The political consequences of the acceptance of public 
ownership and operation on a large scale are certain to 
be not less vital. Public ownership and operation of 
public utilities of all kinds, if steam railroads are in- 
cluded, would add literally millions of men and women 
to the public payroll. If such a policy is adopted, it 
should be adopted deliberately, and Messrs. Low and 
Willcox point out that such questions as these far out- 
weigh in public importance the financial questions that 
are involved as between public ownership and operation 
and private ownership and operation under public reg- 
ulation. 

Report of Executive Council 


By order of the executive council Mr. Emerson Mc- 
Millin, the chairman, submits a report for the depart- 
ment on regulation of interstate municipal utilities. 
This report says that the bill is offered in the hope and 
belief that, so far as it may be adopted, it will lead to a 
better understanding between vitally necessary indus- 
tries and the public than has heretofore been possible 
under less carefully drawn legislation and that such reg- 
ulation will be alike just and fair to the investor, the 
owner and the users of the service. The council re- 
ports substantial concurrence on the part of its mem- 
bers in the bill as a whole, the dissent to the bill as an 
entirety of Messrs. Maltbie, Gray and Bassett being re- 
ported. The dissenting report was filed at first by Mr. 
Maltbie, who was joined in it afterward by Messrs. Gray 
and Bassett. 


Dissenting Report of Messrs. Bassett, Gray and Maltbie 


The criticism is made that the bill contains no pro- 
visions giving commissions jurisdiction over holding 
companies. The subterranean and indirect method of 
buying up to 51 per cent or more of the stock of a pub- 
lic utility may be resorted to without any check, ap- 
proval or even investigation. No protection, direct or 
indirect, is provided for minority stockholders. 
Without recommending that holding companies at 
present existing or the stocks now held by them 
be interfered with, the bill should prohibit any 
additional shares from passing into the hands of 
holding companies without investigation and approval 
by the commission, that purchases of stock in other 
public utilities should be subject to similar restriction, 
that companies not public utilities should be prevented 
from acquiring stock in public utilities beyond a cer- 
tain small percentage, and that the commission should 
always have power to impose conditions and enforce 
regulations to protect minority interests and public 
rights. 

A clause should be inserted declaring that in no case 
should the capitalization of a company resulting from 
merger or consolidation exceed the capitalization of 
consolidated companies. No commission should be prac- 
tically forced by law, if companies so desire, to make 
value a basis for recapitalization. The dissenters are 
opposed to allowing capitalization of a surplus indirectly 
by means of consolidation. The present bill practically 
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invites consolidation of companies which have a sur- 
plus with companies that have watered capital. 

Sections 277 to 289, relating to franchise grants and 
municipal operation, the dissenting report says, should 
either be omitted entirely or be redrafted along dif- 
ferent lines. Particular objection is made to Sections 
278 to 280, which undertake virtually to deprive cities 
of all control over franchise grants affecting their own 
streets. Any private corporation now operating a pub- 
lic utility may under the proposed law get a new fran- 
chise without consent of the municipality, abutting 
property owners, or the state itself. Is the new or old 
franchise to be effective in case of conflict? Stock- 
holders and bondholders may have rights that they 
could not be deprived of by a mere agreement between 
the companies and the municipality. In the proposed 
bill municipal authorities have nothing whatever to 
say as to the terms of any automatically renewed fran- 
chise. 

Treatment of the Arguments 

The appendix prepared by Mr. William D. Kerr is a 
résumé of the arguments on objections to and criti- 
cisms of the bill submitted to the National Civic Federa- 
tion by the executive council of the department. 

The manner in which the suggestions are set forth is 
shown by the following in reference to the proposal that 
the act be applied specifically to municipalities: 

“Argument For. Many municipalities own and op- 
erate facilities for rendering public utility services. The 
public deserves protection from unreasonable and dis- 
criminatory rates and from inadequate and unsafe serv- 
ice resulting from imperfect management of these facil- 
ities. The avowed purpose of the bill is to protect the 
public interest in these services. The agency, whether 
private or public, by which the services are performed 
is immaterial. Experience has demonstrated that mu- 
nicipalities in the administration of public utilities are 
prone to err even as are private corporations. The 
state should subject municipalities to the same regu- 
lation as is imposed on companies. Furthermore, in the 
same or adjoining municipalities municipal and private 
plants are found operating at the same time. Where 
actual competition exists the one agency should not be 
burdened with restrictions to which the other is not 
subject. Potential competition frequently exists where 
there is no actual competition, and comparison between 
the two kinds of agencies may result in undue prejudice 
to the one which is subject to legislative restraint, 
while seeming to favor the one which is not so re- 
strained. Finally, to the extent that regulation of pri- 
vate companies is in the interest of stockholders and 
investors similar regulation of municipal enterprises is 
required for the protection of taxpayers. 

“Argument Against. Wholly apart from its merits 
regulation of municipally owned utilities is outside the 
scope of this bill. The investigation which resulted in 
this bill was the logical consequence of an inquiry upon 
the relative merits of municipal and private ownership 
and operation, in which inquiry the final opinion fa- 
vored ownership and operation under proper conditions 
of regulation. The purpose of this bill is to define such 
proper conditions of regulation so far as they are sub- 
ject to control by legislative action. Considering the 
suggestion on its merits, state regulation of the rates 
and services of municipally owned utilities violates the 
so-called home-rule principle which accords to munici- 
palities and their citizens the fullest possible political 
autonomy consistent with the welfare of the state at 
large. A municipality’s conduct of its own public utility 
is a matter of primary concern only to its own citizens. 
The state is not justified in passing beyond the funda- 
mental requirements of correct accounting and full 
publicity.” 
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Status of the Central-Station Industry 





Mr. Harrison Williams Says that Gross Earnings of the Average Public 
Utility Are Affected Little as Compared with Other Lines of 
Business—Mr. F. G. Sykes Finds Earnings in 


Excess of Advance 


MR. HARRISON WILLIAMS ON THE OUTLOOK 


Gross Earnings of Average Public Utility Affected Little 
as Compared with Other Lines of Business 

In an interview on the present outlook for public util- 
ity business Mr. Harrison Williams, who is on the ex- 
ecutive committees of the American Gas & Electric Com- 
pany, the Central States Electric Corporation, the Fed- 
eral Light & Traction Company and the Republic Rail- 
way & Light Company and identified with many other 
utility and industrial enterprises, expressed his opinion 
to the Electrical World in the following language: 

“The gross earnings of the average public utility 
have been affected little as compared with other lines of 
business. The only effect noticeable so far in the elec- 
tric-lighting and motor-service field comes from the 
suspension of manufacturing where energy is supplied 
for motor service, but this is not so radical for the 
larger situations and holding companies which supply 
a diversified market as in other business, because in 
certain industries to which the war has brought in- 
creased business an increased consumption of energy 
for motor service offsets the loss from other customers 
adversely affected. Electric light, water and gas are 
necessities which cannot be greatly curtailed without a 
decrease in population, and the same is true in some- 
what less degree of the electric railway transportation 
business. 

“The larger situations and holding companies have 
been financed more readily under ordinary conditions 
because of the volume and diversity of their business, 
and while only absolutely necessary construction work 
is now being undertaken, there is little difficulty in 
supplying the necessary capital for the present limited 
requirements of companies of recognized standing. 
Somewhat higher rates are paid, and therefore financ- 
ing for short periods only is now being attempted. 

“Until conditions become settled short-time financing 
for the minimum construction requirements is likely 
to prevail. The limiting of construction to the needs of 
the immediate future will tend to reduce the rate of 
increase in earnings temporarily, but the effect on oper- 
ating expenses will be slight through greater attention 
being given to economies of operation. When the time 
arrives for permanent financing I anticipate little dif- 
ficulty in obtaining a broader market for public utility 
bonds at prevailing rates of interest and at former or 
perhaps slightly better prices. The general regulation 
by utility commissions should have a substantial effect 
in stabilizing the market on both bonds and preferred 
stocks, and I see no reason to expect any radical change 
in methods of financing. 

“Even if interest rates should continue higher for 
some time, the greater stability in the earnings of these 
companies should make their securities more attractive 
than the securities of other industries where the fluctu- 
ation in earnings is greater. 

“It seems to me that the ultimate effect of the war 
will be to increase the confidence of investors in the 
securities of public utility operating and holding com- 
panies. I believe the war will modify the attitude of 
some of the commissions by inducing a more liberal con- 
sideration on their part of the hazards which may en- 
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ter into any business however well protected it may be, 
thus tending toward a higher rate of return. 

“There seems to be nothing in the present situation 
to compel any further action by public utilities than to 
limit their immediate capital expenditures to the mini- 
mum consistent with meeting the requirements of the 
individual situation. 

“The public utility situation can be helped most by 
a policy of frank and open dealing with the commissions 
and the public, a policy that has already made much 
progress in the past two years. This policy is bound to 
produce confidence and increase the popularity of this 
class of securities. 

“While the return to ordinary methods of financing 
may be delayed until European peace is in sight, there 
should be a gradual improvement as channels are found 
for resumption of trade in other lines of business. To 
what degree or how soon these conditions will change 
there seems to be no sound basis of making a prediction 
at the present time.” 


MR. F. G. SYKES ON CONDITIONS 


President of American Power & Light Company Finds 
Earnings in Excess of Advance Estimates for 1914 


Mr. F. G. Sykes, president of the American Power 
& Light Company, in speaking to a representative of 
the Electrical World of the operations of his company 
and its subsidiary properties, said that earnings are 
still being maintained at a rate in excesss of the advance 
estimates made before the beginning of the year 1914. 

“That we are able to maintain such satisfactory earn- 
ings in spite of the adverse conditions created by the 
European war,” said Mr. Sykes, “is due largely to the 
fact that our properties are located in widely separated 
sections of the country and therefore, as a whole, reap 
the benefits accruing from diversification of industries. 
For instance, some of our companies operate in the 
States of Oregon, Washington and Idaho, in which sec- 
tion the raising of wheat and fruit, the catching of 
salmon, the lumber business, and the sheep and cattle 
business predominate; another of our subsidiaries op- 
erates in Kansas, the great corn, wheat and cattle State, 
and still other of our companies operate in Texas, a 
large part of our Texas properties lying in the rich so- 
called ‘Black Waxy Cotton Belt,’ where approximately 
one-eighth of the cotton crop of the world is raised. 
Other of our Texas properties operate in the west Texas 
cattle country, and still others along the Rio Grande, 
where irrigation is coming to the front. It would be 
highly improbable that all of these stable resources 
should suffer reverses at the same time, and, in fact, 
owing to large crops and war prices, some of our com- 
munities are unusually prosperous. 

“In common with all other corporations, we have 
found the cost of new money too high for ordinary con- 
struction purposes at this time and have curtailed our 
construction operations. However, we have continued 
such construction as was urgently required in order to 
take care of new business already under contract when 
the European war started. As an instance, we have 
practically completed the work of constructing the first 
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unit of a new 15,000-kva modern steam turbo-generat- 
ing plant situated at East Waco, Tex., and this plant 
will commence the operation of a 7500-kva Curtis tur- 
bine about Dec. 1, 1914. 

“We feel optimistic as to general business conditions 
in the localities served by our properties. As a reason 
for our optimism I might say that the earnings of the 
American Power & Light Company and its subsidiaries 
were better in September than for a long previous 
period, the net from operation of the American Power 
& Light Company properties as a whole for the month 
having increased 21 per cent over September, 1913, and 
for the twelve months 18 per cent over the preceding 
twelve months. The wheat crops in the States of 
Washington, Oregon and Idaho, as well as in Kansas, 
are the best they ever had. Texas has a good cotton 
crop, and, although there is some difficulty in selling it, 
people are not depressed. It must be remembered that 
Texas is a very large state and produces a great deal 
besides cotton. Our Texas properties furnish a large 
amount of energy for the operation of cotton-oil mills 
and cotton gins, flour mills, ice plants and municipal and 
irrigation pumping, which operate at such times during 
the twenty-four-hour period as materially to better our 
load-factor, thus enabling us to get lower costs and a 
larger benefit from our investment. It might be in- 
teresting to central-station managers to know that the 
average load-factor of our principal Texas power plant 
is in excess of 70 per cent. 

“Bankers say that conditions are better in the bond 
market. Prices of securities are, of course, not so good 
as they were before July 30, but the decline in value of 
the higher-grade public service corporation securities 
is relatively small. We are trying to shape our course 
so as to increase earnings through the acquisition of 
new business largely on lines already constructed. 

“After all, the one predominatingly advantageous fea- 
ture about public utilities such as those which furnish 
electric light, power, water and gas is that they supply 
a necessity, and therefore in times like the present their 


earnings are much less affected than those of other in- 
dustries.” 


Electrical Development Society Directors Meet 

The regular meeting of directors of the Society for 
Electrical Development, Inc., was held in accordance 
with the by-laws in New York on Nov. 11. On account 
of the absence in Europe of President Henry L. 
Doherty, Vice-president W. H. Johnson presided. Those 
present were Messrs. J. E. Montague, W. E. Robertson, 
Ernest Freeman, Ernest McCleary, Charles W. Price, 
H. B. Crouse, Homer E. Niesz; John R. Galloway, rep- 
resenting James R. Strong; E. W. Rockafellow, repre- 
senting Gerard Swope; George H. Duffield, representing 
G. M. Sanborn; L. H. Boynton, representing J. Robert 
Crouse; James M. Wakeman, general manager, and 
James Smieton, acting secretary-treasurer. 

Reports of the general manager and secretary and 
treasurer were approved. The board expressed satis- 
faction with the way in which the work is carried on, 
the progress made and the economical operation of the 
society. The treasurer’s report showed a bank balance 
of $65,610. 

Messrs. W. E. Robertson, Ernest McCleary, Gerard 
Swope, J. E. Montague and Walter H. Johnson were 
appointed a committee to consider the questions of in- 
dividual membership, co-operation with the Board of 
Fire Underwriters on the compilation of model city 
ordinances and co-operation with the National Elec- 
trical Contractors’ Association committee on legislation. 

The annual meeting of the society will be held on the 
second Tuesday in May. 
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PUBLIC SERVICE COMMISSION NEWS 


Massachusetts Commission 


The order of the Gas & Electric Light Commission 
approving motor service and cooking rates of the Read- 
ing municipal lighting plant but denying the request 
for authority to sell energy at 2 cents per kw-hr. to the 
town water department for pumping purposes has been 
mentioned in these columns. 

At the hearing the advisability of the policy of the 
town in entering upon the supply of energy to the 
municipalities of North Reading, Lynnfield, Wilmington 
and Wakefield was sharply questioned. Wakefield has 
recently contracted with the Edison Electric Illumi- 
nating Company of Boston for its entire service and 
is consequently eliminated from the decision. Doubt 
was expressed at the hearing as to whether the plant 
investment had not increased more rapidly than was 
justified in the interest of the town, and the sale of a 
large proportion of the output at low rates was criti- 
cised. It was also generally conceded that the elec- 
tricity furnished the town for street lamps was not 
paid for by the taxpayers at cost as defined by the 
statute. The issue of the case was not the reasonable- 
ness of the different prices already established, or their 
equity as between different customers or groups of 
customers, but rather the expediency of consent to 
prices which are less than cost as defined by the law. 

In determining this cost there must be included all 
operating expenses, interest on the plant investment at 
the rate paid upon the debt incurred for it, the matur- 
ing debt requirements, all operating expenses and de- 
preciation at not less than 3 per cent upon the cost of 
the plant, and all energy used by the town itself must 
be charged at cost, expressed at the average computed 
upon the total kilowatt-hours delivered for all uses. 
The commission is authorized to permit departures 
from sale at or above cost but cannot authorize such 
sales to the town departments. In approving the above 
power and heating rates the commission recognizes the 
influence of diversity-factor but cautions the manage- 
ment to watch the development of the power business 
and the effect of its rates upon operation in order that 
no energy shall be sold at an actual loss and an undue 
burden thus be imposed upon taxpayers and any class of 
customers. It appeared at the hearing that the heat- 
ing rate had been allowed for the use of electric irons 
and other small devices. The commission points out 
that while probably few will avail themselves of the 
rate for this purpose because of the minimum charge, 
it is doubtful whether expediency requires other than 
regular rates for such devices in cases where the volume 
of business is relatively small. 

The commission holds that the 2-cent pumping rate 
is less than cost and points out that the town owns and 
is equally bound to maintain both the electric and the 
water plants, stating that a definite charge for services 
interchanged is essential for proper accounting and 
administration. The delivery of energy to the water 
department is not a “sale” for which the law requires 
a “price” to be fixed. Without the requirement of sale 
at cost to the town departments the board points out 
that all the items of expense upon which the cost is 
figured might be loaded upon the output to private con- 
sumers instead of raising the money by the proper 
channels of taxation. Taxation must bear the proper 
share of the operating and fixed charges of the plant. 
The commission takes the view that the street-lighting 
revenue, although not under review, is too low, while 
the prices charged private consumers approach closely 
the maximum limit allowed by law, which includes a 
profit of 8 per cent. 
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In closing, the commission states that inasmuch as 
the so-called “loss” in operation of any year must be 
taken care of in the succeeding year to the extent that 
this results from an inadequate tax levy in the preceding 
year, the private customers must share with the taxpay- 
ers in taking care of a deficiency for which they are in 
nowise responsible. Had the plant been independently 
owned and had it received from the town for the energy 
supplied for municipal use its cost as defined by law, it 
would probably have shown some profit in excess of all 
operating expenses and fixed charges, including deprecia- 
tion and the payment of its maturing debt. This indi- 
cates that it is the taxpayers and not the private cus- 
tomers who have failed to carry their fair share of the 
financial burdens of the business. The commission 
therefore dismisses the portion of the petition bearing 
upon the water department motor-service rate and 
states that it can neither give nor withhold its consent 
to the recently established price of 5 cents per kw-hr. 
for municipal buildings, although the latter price was 
not included in the application. 

New York Commissions 

The report of business done by the Second District 
Commission for October shows an increase in the num- 
ber of new cases filed. The commission disposed of 
seventy-six formal cases during the month, while eighty- 
seven new cases were submitted. One hundred and six 
informal cases were filed, and final disposition was 
reached in 129 old and new informal complaints. 

The First District Commission has ordered the New 
York Edison Company to cancel certain clauses in its 
schedules and rates providing that customers who make 
contracts with it shall not use any other electric service 
without the consent of the company. The order was 
made in the case of G. Perceval, Inc., against the New 
York Edison Company. Mr. Perceval alleged that he 
applied to the company to furnish electrical service to a 
building which he was to occupy. The company submit- 
ted a form of contract which included a clause barring 
him from using any other electric service. He struck 
out this clause, and the company declined to accept the 
contract as amended. The commission, in February, 
1914, adopted an order dismissing the complaint. Mr. 
Perceval took the matter into the courts, where it was 
reviewed under a writ of certiorari. In July last the 
Appellate Division decided against the commission’s 
ruling, holding that the complainant was entitled to 
service from the company. The matter came back to 
the commission, which held further hearings and or- 
dered the cancellation of the exclusive service provi- 
sions. 

Ohio Commission 


Mr. H. Whitford Jones, of H. Whitford Jones & Com- 
pany, Cleveland, calls attention to an error in the notice 
published in these columns on Oct. 24 in regard to the 
decision in the Bucyrus Light & Power Company case. 
He writes: 

“The residence rate is 10 cents net per kw-hr. for the 
first thirty hours’ use per month of the connected load, 
7 cents net per kw-hr. for the next thirty hours’ use per 
month of the connected load, and 3 cents net per kw-hr. 
for all electricity used in excess of the above. Domestic 
appliances of a certain class are included on a basis of 
one-half their total maximum capacity. The above rates 
apply to residences, flats and rooming houses. For com- 
mercial lighting the rates are the same, excepting that 
a discount is made of 5 per cent for the first 1 kw con- 
nected load, 10 per cent for the next 2 kw connected load, 
and 30 per cent for all above 3 kw connected. The dis- 
tinct difference is that the rates are for the hours’ use of 
the connected load and not for a certain fixed number 
of kilowatt-hours per month.” 
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Current News Notes 


FOOTBALL FIELD LIGHTED FOR NIGHT PRACTICE.—The 
athletic association at Northwestern University, Evans- 
ton, Ill., in striving to produce a winning football team, 
has lighted a portion of its gridiron by are lamps to 
permit night practice out of doors. The four lamps 
used are suspended from short mast-arms at the top of 
35-ft. poles. Shades are carried on the poles just back 
of the lamps, so that most of the light from the lamps 
is directed out on the field. 


* * * 


EXAMINATION FOR HYDROELECTRIC ENGINEER.—An 
examination for hydroelectric engineer will be held by 
the United States Civil Service Commission on Dec. 15 
to fill a vacancy in the Quartermaster Corps of the 
Army, War Department, for service at Camp John Hay, 
Philippine Islands, and for vacancies as they may occur 
in positions requiring similar qualifications. The salary 
of the position is $2,400 per annum. Applicants must 
be between twenty-five and forty-five years of age and 
have had at least six years’ practical experience, of 
which two must have been in the constructing and 
installing of electric and hydroelectric machinery and 
four in mechanical and electrical engineering. Those 
desiring to take the examination should write for Form 
304, relating to the examination for hydroelectrical 
engineer, to the United States Civil Service Commission, 
Washington, D. C., before Dec. 15. 


SOCIETY MEETINGS 


NATIONAL CIVIC FEDERATION MEETING.—National 
problems resulting from the European war will be dis- 
cussed at the fifteenth annual meeting of the National 
Civic Federation in New York on Dec. 3, 4 and 5. 

* * * 


CHICAGO JOVIANS HEAR ELECTRICAL Music.—Mem- 
bers of the Chicago Jovian League heard Mr. Gilbert A. 
Pond describe the “tel-electric” piano, Nov. 9, preceding 
a demonstration of the device in operation. The speaker 
told of the motion analysis employed in order to design 
an electromagnet which would simulate the action of the 
pianist’s finger. In preparing records for the perfected 
player the device used makes an autographic record of 
the artist’s performance, the force with which each note 
is struck, the operation of the pedals, etc. 

* * %* 

THE ECONOMICS OF INCREASING LAMP EFFICIENCIES.— 
Before a joint meeting of the electrical section of the 
Western Society of Engineers, the Chicago Section of 
the American Institute of Electrical Engineers and the 
Chicago Section of the Illuminating Engineering 
Society, scheduled for Nov. 23, Mr. S. E. Doane, chief 
engineer of the National Lamp Works of the General 
Electrical Company, Cleveland, Ohio, is to speak on the 
general topic of the economics of the increasing 
efficiency of light production and its effect on the elec- 
trical industry. 

* * * 

NEw YoRK JOVIANS.—At a meeting of the Jovian 
Order held in New York on Nov. 11 the past, present 
and future activities of the order were outlined by Sixth 
Past-Jupiter W. E. Robertson, Retiring Jupiter W. N. 
Matthews and Reigning Jupiter Homer E. Niesz. Plans 
for the present year were discussed by Statesman-at- 
Large William Gloeckner, of Philadelphia, and First 
Tribune Frank E. Watts, of New York City. Mr. Watts 
announced that the motto for the order’s activity during 
the year will be “Boost business.” A meeting of the 
New York Jovians will be held on Nov. 25. 
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Hydroelectric Development on Bishop Creek, Cal.—V 





Hydraulic and electric features of stations Nos. 4 and 
5 of the Nevada-California Power Company — Static 


head at the former station, 1100 ft.. 


By C. O. Poole 





HE intake for plant No. 4 is situated directly be- 
low plant No. 3, and the water backs up into 
the tailrace of that station. The intake dam 
is of reinforced concrete, 30 ft. in height at the 
spillway. The spillway section is of cyclopean concrete 
and is curved so that the water will cling to the sur- 
face. It was not possible to obtain bedrock at this site, 
and the excavations were extended down until a clay 
cement and gravel mixture was reached. The founda- 
tion was laid upon this formation and a curtain wall ex- 
tended down into this formation for a distance of 4 ft. 
on the upstream edge of the dam. The depth of the 
excavation of the wing walls varied from 4 ft. to 15 ft., 
depending upon the formation encountered. Two 36-in. 
sluiceways extend 
through the spill 
section for sluicing 
out accumulation 
of gravel. Fig. 42 
is a plan and Fig. 
41 a section of the 
dam. The screen 
chamber is _ar- 
ranged similar to 
that at No. 3 in- 
take, except that 
the screens are 
placed parallel with 
the stream. Fig. 40 
is a general view of 
the dam. 

The water is 
taken from the in- 
take by a 54-in. 
wood-stave pipe 
that extends for a 
distance of 400 ft., 
where it connects 
to a 42-in. wood- 
stave pipe extending a further distance of 6426 ft., the 
total fall in this line being 42 ft. and the intake pressure 
increasing this head to a total of 64 ft. This pipe, like 
the others described, is placed on a side-hill bench and 
is covered with soil. It was constructed in 1905 and, 
although in use for nine years, it is in fair condition 
yet, but will be replaced by a 60-in. pipe next season as 
the plant installation requires a larger pipe, the de- 
mands for energy having been increased beyond the 
original expectations. 

The 42-in. wood-stave pipe terminates in a sheet steel 
Y with two 30-in. outlets. To one of these outlets is 
connected a 30-in. inside diameter sheet-steel pipe 5500 
ft. in length, the plates varying in thickness from 3/16 
in. to 5 in., the lower third of the pipe being butt- 
strapped and triple-riveted and the upper two-thirds 
being lap-riveted, the pipe itself being designed with 
a factor of safety of four. A 34-in. cast-iron gate con- 
trols the water on the upper end, and a 14-in. strand 
pipe admits air below the gate. There are four 6-in.- 
drop air valves placed 600 ft. apart on the light steel. 
To the other branch of the Y there is connected a steel 





FIG. 40—-GENERAL VIEW OF DAM FOR STATION NO. 4 


pipe 36 in. in diameter for a distance of 1063 ft., con- 
necting to 1062 ft. of 32-in. steel pipe. This pipe is of 
sheet steel varying in thickness from No. 10 gage to 
Y, in. It joins a lap-welded steel pipe of 25-in. outside 
diameter, the steel varying from %4 in. to % in. in 
thickness. The upper section of pipe is provided with 
a standpipe and air valves, and the water is admitted 
through a 30-in. gate at the Y. This pipe, like all the 
other pressure lines, is designed with a factor of safety 
of four. The static head at the station is 1100 ft. The 
two pressure lines are joined together at the lower end 
by means of across-over pipe and gates, the valves being 
arranged so that either line can be disconnected from 
the system should circumstances make this desirable. 

This station is 
the original station 
of the system, and 
the first units were 
installed in 1905, 
when the company 
was known as the 
Nevada Power, 
Mining & Milling 
Company. It was 
thought at that 
time that 3000 kw 
would be the maxi- 
mum requirement, 
and the plant was 
designed accord- 
ingly. The original 
installation con- 
sisted of two 750- 
kw units, but the 
mining operations 
increased so rap- 
idly that before the 
plant was put into 


operation a third 
unit of 1500-kw rating was ordered, and by the 


time that was installed a fourth unit was ordered, 
and so on until the development reached its pres- 
ent stage. Ground was broken on this plant in Febru- 
ary, 1905, and on Sept. 20 electricity was delivered into 
Tonopah and Goldfield, a distance of 118 miles. Station 
No. 4 is constructed of concrete with steel roof trusses 
and galvanized-iron roofing. The general dimensions 
and layout are shown in Fig. 43. It will be seen that 
the transformers are under the same roof as the gen- 
erators, but arrangements are now being made to move 
the transformers outdoors, thus diminishing the fire 
hazard. Fig. 44 is an outside view of the plant, and 
Fig. 45 shows the interior of the station. 

The hydraulic equipment consists of two 750-kw, 450- 
r.p.m. Pelton waterwheels of the overhung type, equipped 
with hand-regulated needles and deflecting nozzles con- 
trolled by Sturges oil-type governors, the water entering 
through 14-in. steel gate valves built by the Pelton com- 
pany. There is also one 1500-kw unit Pelton water- 
wheel equipped with hand-regulated needles and deflect- 
ing nozzle controlled by a Lombard governor. This unit 
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was modified about a year ago by fixing the deflecting 
nozzle in a rigid position and attaching a balanced 
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FIG. 41—CROSS-SECTION OF DAM FOR STATION NO. 4 


stream deflector to the end of the nozzle which is actu- 
ated by the governor. This change has proved highly 
satisfactory, as the governor 
has much less work to do and 
the regulation is much im- 
proved. The other units will 
be equipped in the same man- | 
ner. The fourth unit in the | 
plant is a 1500-kw machine 
and is driven by a Doble wheel 
with hand - regulated needle 
and deflecting nozzle con- 
trolled by a Lombard gov- 
ernor. The fifth unit is 
equipped with a Doble auxil- 
iary nozzle type of apparatus 
similar to the unit described 
in station No. 2. This appa- 
ratus has proved quite effi- 
cient in conserving water and 
is used almost entirely in the 
governing of the system. It 
is exceptionally quick and ac- 
curate in its operations. Each 
of the three last-named units 
is fed through 20-in. steel 
gates, and all three units op- 
erate at 400 r.p.m. The oil | 
pressure for the governors is 
furnished by a Lombard tri- 
plex motor-driven pump and a 
belt-driven Lombard pump 
connected to one of the gen- 
erators. 

The generators in this plant 
are five in number, two 750- 
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kw National Electric Company machines and three 
1500-kw Allis-Chalmers units, all wound for 2200 volts, 
sixty-cycle, three-phase. There are two 50-kw National 
exciters, each driven with a Pelton waterwheel over- 
hung on one end of the shaft, and one of the units is 
equipped with an induction motor in addition to the 
waterwheel. There is also one 60-kw General Electric 
exciter driven by a Doble waterwheel and a General 
Electric 90-hp, 2200-volt, three-phase induction motor. 
This unit is equipped with a Replogle mechanical gov- 
ernor. All the exciters are compound-wound for 120 
volts and are arranged for connection to a common bus. 
The switchboard for this plant consists of a separate 
panel for each generator and a separate panel for each 
exciter. The voltage of the station is controlled by a 
Tirrill regulator. The 500-kw transformers are placed 
directly back of the switchboard. There are three banks 
of Stanley transformers of three each, with one spare 
unit to be cut in for emergency purposes. The trans- 
formers step the voltage up from 2200 to 55,000 and 
are delta-connected on the low-tension side and star- 
connected on the high-tension side with solid grounded 
neutral. Each bank of three transformers is connected 
to the 55,000-volt bus by means of Baum oil switches. 
These transformers will later be moved outdoors. The 
transformers are placed on elevated concrete foundations 
with 2-in. iron rollers under them, and a transfer truck 
runs alongside, so that any transformer can be taken 
out at will. 

At this plant is the principal switching station for 
the Nevada lines. The 55,000-volt line from station No. 
4 leads directly into this building, which is a steel- 
frame, galvanized-iron-covered structure, as does the 
line from station No. 2 up the stream. The line from 
station No. 5 down the stream also leads into this build- 
ing. Each of these three lines enters through a Baum 
oil switch and connects to a common bus. From this 
bus the two main lines lead out of the building through 
Baum oil switches. Station No. 3 can be tied in with 
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FIG. 43—-PLAN OF GENERATING STATION NO. 4 


this system by connecting it to station No. 2 line as it Station No. 5 

passes that plant by means of an outdoor-type switch, The intake of station No. 5 is directly below station 
and station No. 6 can be connected through the control No. 4, and like the other intakes described backs the 
station to station No. 5 line, as shown on diagram water up to the tailrace of the other station. The dam 
Fig. 46. is of reinforced concrete with rubble-concrete spillway 





FIG. 44—EXTERIOR VIEW OF STATION NO. 4 










































section in the lower half. The upper half of the spill- 
way section is of reinforced concrete, the dam having 
been raised two years after the lower half was built. 
As the overflow water has a sheer drop of 20 ft., pro- 
vision was made for cushioning the shock by impound- 
ing water at the base of the dam by means of con- 
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FIG. 45 





crete walls 4 ft. in height. Fig. 48 shows this arrange- 
ment and Fig. 47 is a section of the dam. The intake 
chamber gates and screens are similar to the others 
described. 

The flow line is 54-in.-diameter wood-stave pipe, made 
of Douglas fir, using 5g-in. steel bands spaced from 10- 
in. to 5-in. centers, the spac- 


ing changing every 200 ft. “eth ae ca 
The pipe is 3500 ft. in = | [| 
length and is laid on a or tk = 3 
grade of 4 ft. per 1000 ft. SeiP “> 


the grade being benched out 
of the side hill and the pipe 


pipes, was figured to have 
a coefficient of friction of N 
0.012, but tests on some To Plant A 










brow of a hill, each branch . Tran: 
of the Y being 42 in. in ee 
diameter. A cast-iron gate ‘aie 
is mounted on each branch, 
and a 12-in. steel standpipe 
is connected to the _ steel 
pressure pipe just below the gate. At present only one 
pressure pipe is in place, but provisions are made for a 
second pipe. The present pressure line is 42 in. in 
diameter and 5500 ft. in length, and is made of lap-riv- 
eted steel, the metal varying in thickness from 3/16 in. 
to ¥% in. The static pressure at the lower end is 410 ft. 
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Air valves are installed on the pressure pipe and on the 
flow line every 1000 ft. 

The station is of steel frame, covered with galvanized 
iron. It contains one unit at the present time. This is 
a 1500-kw Allis-Chalmers machine wound for 2200 volts, 
three-phase, and operated at 400 r.p.m. by a double 
Doble tangential waterwheel. 
The two wheels are mount- 
ed on the extended shaft 
of the generator with an 
extra outboard bearing. 
Water passes to the wheels 
through a 42-in. hydraulic- 
ally operated gate valve, the 
wheels being equipped with 
auxiliary nozzles and con- 
trolled by a Lombard gov- 
ernor. The needles can be 
connected either singly or 
doubly to the governor and 
can be set in any position by 
hand and locked to take any 
predetermined load. A 50- 
kw Allis- Chalmers exciter 
is driven by a Doble water- 
wheel. The unit has been in 
operation for six years and 
has given excellent service. 
Fig. 49 is an exterior view 
of the power house. This 
plant was the second one in- 
stalled on the system, hav- 
ing been put into service in 
1908. The first installation 
consisted of a turbine wheel 
directly connected to the 
generator shaft, but after 
eighteen months’ service it 
was taken out, completely ruined by the sharp sand and 
gravel carried in the water during the flood season. 

The switchboard consists of a simple generator panel 
and an exciter panel provided with indicating and reg- 
istering instruments. Three 500-kw Stanley transform- 
ers are connected to the switchboard bus through selec- 
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FIG. 46—CONNECTIONS OF HYDROELECTRIC PLANTS ON BISHOP CREEK 


tor switches, an additional transformer being kept in 
reserve. The 55,000-volt leads pass directly to a three- 
pole Kelman oil switch and out of the building to the 
line connecting with the switching house at plant No. 4, 
115 miles distant. This line is also connected to the bus 
arrangement at the control station 800 ft. distant from 
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the station. Another unit will be installed in this plant. 


Station No. 6 


Station No. 6 constitutes the lowest development on 
the stream. The water coming from the tailrace of this 
plant is discharged directly into the irrigation ditches 
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uniform grade to the power house. The wood-stave pipe 
operates under a maximum head of 70 ft.; the bands are 
of 5%-in. steel spaced from 10-in. centers to 314-in. cen- 
ters, and the pipe cost $7 per foot laid in the trench. It 
connects directly to a 54-in. steel pipe 4360 ft. in length, 
making the total length of the pipe line 7360 ft. The 
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FIG. 47—-GENERAL PLAN FOR RAISING DAM 


of the land owners in that locality. The intake dam 
for the plant is situated 300 ft. downstream from 
station No. 5 and, like the other intakes, backs the water 
up to the tailrace of the plant above. The intake dam 
is of reinforced concrete with rubble-concrete spillway 
60 ft. in width. The dam is only 15 ft. in. height and 


total head is 257 ft. The pipe line is buried in a 
trench the whole distance, and at a point about half way 
in the line there is a gravel trap with valves for blow- 
ing out any gravel that may find its way into the pipe. 
An illustration showing the design of the trap will be 
printed in the next instalment. Four drop air valves 





FIG. 48—INTAKE FOR STATION NO. 5 


the intake chamber and screens are similar to the in- 
take at station No. 3 in arrangement. 

The water leaves the intake chamber through a 60-in. 
redwood-stave pipe for a distance of 3000 ft. The first 
1000 ft. of the flow line is on a grade of 4 ft. per 1000 
ft. from that point, and the pipe drops on an almost 





FIG. 49—-GENERAL VIEW OF STATION 


are placed 1000 ft. apart on the upper 
pipe. The steel pipe varies in thickness 
to %% in. 

A description of the power house and equipment of 
station No. 6 will be given in Part VI of this article 
next week. 


end of the 
from \% in. 
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Adapting the Tungsten Lamp to Photography 





Application of the new high-efficiency unit te portrait- 
taking facilitated by making use of colored glass 


with proper transmissive qualities. 


By M. Luckiesh 





efficiency tungsten lamp indicated that this lamp 
is destined to become a factor in the photo- 
graphic arts. The natural characteristics of the tung- 
sten lamp, such as portability, steadiness, ease of oper- 
ation, unvarying quality and high efficiency, are valua- 
ble allies to the most essential characteristic, namely, 


A STUDY of the actinic value of the new high- 
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FIG. 1—SPECTRAL SENSIBILITIES OF THE EYE 
ORDINARY PHOTOGRAPHIC 
ENERGY VALUE 


AND THE 
PLATE FOR RAYS OF EQUAL 


radiant energy of high actinic value. The recent de- 
velopments in incandescent lamps have been such as to 
produce a tungsten lamp having all the characteristics 
of a successful photographic lamp. 

However, it was found that for ordinary photographic 
plates the light from a gas-filled tungsten lamp operat- 
ing at 22 lumens per watt was only one-third to one- 
fourth as effective as daylight or mercury-vapor light 
for the same luminous intensities. In portraiture, in 
order to obtain a reasonably short exposure, conditions 
of glare would exist. This undesirable feature has been 
overcome by eliminating some of the visible rays which 
are of little or no actinic value in general photography. 
Ordinary photographic plates are practically insensitive 
to rays longer than 0.60u, the range of appreciable sen- 
sibility extending from about 0.46y into the ultra-violet 
region. It is, therefore, evident that the most luminous 
rays, which extend between 0.50» and 0.62u, can be 
greatly suppressed, their suppression affecting the 
actinic value of the radiation from the new high- 
efficiency tungsten lamp very slightly for ordinary 
plates. In Fig. 1 is shown diagrammatically the sen- 
sibility of an ordinary photographic plate P, and also 
the sensibility of the human eye E, to various spectral 
rays of equal energy values. It is seen from this dia- 
gram that the rays of longer wave-length than 0.50 
can be to a great extent suppressed without appreciably 
affecting the actinicity. 

The writer has developed a colored glass of proper 
transmission both as to quality and quantity of light 
so that the luminous intensity is reduced to one-third 
of its original value while the actinic value for ordinary 
plates has been barely affected. This results in radia- 
tion of high actinic value and of sufficiently low 
luminosity to eliminate glare in portraiture. The re- 
sultant light appears white, and as all visible rays are 
present, there is no undesirable distortion in the ap- 
pearance of colors. The effects of this colored glass 
upon the actinic rays from the high-efficiency tungsten 





lamp are shown in Fig. 2 for various plates used in 
general photographic work. The effects on these plates 
were studied by means of a prism spectograph. First, 
the spectrum of the light from a clear tungsten lamp 
(20 lumens per watt) was photographed through clear 
glass. This is designated as C in each case. Next the 
spectrum of the light was photographed separately 
through two samples of the proposed glass, which trans- 
mitted respectively 50 per cent and 35 per cent of the 
total visible light. These are designated respectively 
as A and B. With these ordinary plates the difference 
is practically undetectable by the unaided eye. Even 
the densitometer revealed differences so slight as to be 
quite masked by the apparent variations in the emul- 
sion. While Fig. 1 indicates that the maximum photo- 
graphic effect is due to rays near the extreme short- 
wave end of the visible spectrum, this is not apparent 
from Fig. 2. This is due to the fact that a prism spec- 
trograph was used, and as a result of prismatic disper- 
sion the energy density is very much reduced in the 
short-wave end of the spectrograms. 

As an illustration of the low sensibility of ordinary 
photographic plates to green and yellow rays, attention 
is directed to the mercury spectrum which was photo- 
graphed at the top and bottom of each plate for deter- 
mining the absolute wave-lengths. The line on the 
left is 0.408. and the other bright line is 0.436. While 
these lines are fully exposed, the green (0.546%) and 
yellow (0.578u.) do not reproduce on the print, notwith- 
standing the fact that about 95 per cent of the total 
luminous intensity of the mercury are is due to the 
green and yellow lines. 

The effect of the proposed glass was also studied 
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FIG. 2—-SPECTRA SHOWING NEGLIGIBLE EFFECT OF PRO- 
POSED COLORED GLASS ON THE RAYS AFFECTING ORDI- 
NARY PHOTOGRAPHIC PLATES 


with various so-called orthochromatic plates, which are 
more sensitive to rays in the middle of the visible spec- 
trum than the ordinary plates. Even these are far 
from being truly orthochromatic. A loss in actinicity 
is noted, but even here it is not excessive. These plates 
are used so seldom in portraiture that they are of lit- 
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tle importance in considering the proposed glass. As 
a matter of fact, the character of the light through 
the proposed glass is nearer to daylight owing to the 
decrease in the excessive amounts of long-wave energy. 
Other tests were made, with the result that the glass 
developed has been found to be satisfactory for use with 
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FIG. 3—EFFECT OF OVER-VOLTAGE ON ACTINICITY OF THE 
LIGHT FROM A 1000-WATT GAS-FILLED TUNGSTEN LAMP 
WHICH OPERATES AT 115 VOLTS AND 20 LUMENS PER 
WATT 


the new high-efficiency tungsten lamps for portrait pho- 
tography. It appears that the more feasible plan would 
be to use the proposed glass in making the lamp bulbs, 
for it permits the photographer to carry out fully his 
own ideas regarding equipment. 

Various methods of using this lamp in studios have 
been proposed. A very feasible method is found in the 
use of a hand switch by means of which a lamp can be 
operated at low voltage except during the exposure. A 
lamp of lower voltage than that of the line can be placed 
in series with a resistor. During the exposure the re- 
sistor can be short-circuited, thus taking advantage of 
the higher actinicity resulting from the excessive volt- 
age. The effect of increasing the voltage is shown in 
Fig. 3. A 1000-watt gas-filled tungsten lamp operating 
normally at 115 volts and equipped with a bulb of the 
proposed glass was used. A sectored disk having ten 
openings varying from 0 deg. to 180 deg. was rapidly 
rotated in front of a photographic plate (Seed 30). 
The exposure was of sufficient duration to be accurately 
timed by means of a stop-watch. When the various 
densities on the plate were measured and plotted 
against the logarithm of the sector opening in degrees 
(proportional to illumination), the curve, 115 volts, 
was obtained. (Density is taken as the logarithm of 
the reciprocal of the transparency.) Without chang- 
ing the position of the lamp, two other plates of the 
same kind were exposed separately with the lamp oper- 
ating at 125 volts and 135 volts respectively. The in- 
crease in the photographic effect (density) is evident. 
Of course, the illumination increased as the voltage in- 
creased, but a given point on the abscissa axis cor- 
responds to a certain sector opening for all three volt- 
ages. 

The effect of voltage variation on the actinic value of 
the radiation from a clear 1000-watt, 115-volt gas-filled 
tungsten lamp operating at 20 lumens per watt is shown 
in Fig. 4. The photometric intensity of illumination 
on the photographic plate (Seed 26) was kept constant 
throughout a range of voltage above and below the 
normal voltage. The procedure was repeated for sev- 
eral different photometric intensities, designated rela- 
tively as 40, 50, 75, 100 and 150 units of illumination. 
The densities on the photographic plates are plotted as 
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ordinates and the voltages as abscissas. It will be 
noted that there is a considerable gain in photographic 
value per unit of luminous flux as the voltage is in- 
creased. 

The object of this work has been to produce a screen 
that would reduce the luminous intensity without seri- 
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FIG. 4—EFFECT OF VOLTAGE VARIATION ON THE ACTINIC 
VALUE OF THE RADIATION FROM A CLEAR 1000-WATT, 
115-VOLT GAS-FILLED TUNGSTEN LAMP; LUMINOUS IN- 
TENSITY CONSTANT IN EACH CASE 


ously affecting the actinic value of the radiation for 
ordinary photographic plates. This has been done by 
suppressing some of the visible rays that are quite in- 
effective on ordinary photographic plates. The result- 
ant light appears white in color, and as all the visible 
rays are present the appearance of a human subject is 
pleasing. Further, the eyes of the operator see more 
nearly what the photographic plate records, owing to 
the suppression of a large amount of the non-actinic 
rays. Thus the tungsten lamp is enabled to invade the 
field of portraiture without meeting with disfavor owing 
to conditions of glare which would often exist when the 
clear lamp is utilized in cases demanding short ex- 
posures. 

The writer takes pleasure in acknowledging the as- 
sistance of Mr. H. McMullan in the work described 
above, which was performed in the Nela Research 
Laboratory, Cleveland, Ohio. 


Managing a Large Electric Service System Through 
Branch Offices 


Before the recent Spokane (Wash.) meeting of the 
Northwest Electric Light and Power Association the 
method of conducting business through branch offices as 
employed by the Pacific Power & Light Company was 
described in a paper by Mr. Lewis A. McArthur 
on “Organization and Operation of Branch Offices.” 
This company has over a dozen branches, each of which 
is in charge of a local manager who is vested with con- 
siderable authority, making it possible for him to con- 
duct the local business without referring all matters to 
the home office. The local managers have charge of 
local employees, local accounting, and stores and store 
ledgers, reporting directly to the vice-president and gen- 
eral manager. Local supplies are ordered through the 
main office by requisitions from the local manager. The 
payrolls are also kept in the branch offices and at the 
end of each month are sent to the main office, where 
proper distributions are made in advance. Small ex- 
tensions to plants, etc., can be made by the local man- 
ager, who is provided with a checking account in local 
banks. 
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Use of Arc Lamps for Photographic Purposes 





Results derived from tests of carbon and flame-arec lamps to de- 
termine the actinic properties of their light and the values of cur- 
rent and voltage best adapted to photography. By V. A. Clarke 


HE following is an account of a series of tests 

! made to determine the relative efficiency of 

various carbon and flame-are lamps for photo- 
graphic work and to ascertain at what values of cur- 
rent and voltage each particular type of lamp would give 
the best results. Inasmuch as no tests have hereto- 
fore been published, so far as the writer knows, on this 
subject, the tests will be outlined in detail in order that 
other investigators who are interested may duplicate 
the conditions. 

Carbon and flame-arc lamps suitable for photographic 
purposes may be divided into three general types: 

(1) High-amperage open-are lamps, such as the Mac- 
beth, Bogue and others, designed especially for photo- 
engraving and commercial photographic work. 

(2) High-amperage inclosed lamps, such as 
Aristo, designed especially for studio work. 

(3) Regular inclosed lamps .commercially used for 
street lighting and general illumination. 

White-flame electrodes are recommended exclusively 
by the manufacturers of the first type of lamp, and 


the 








FIG. 1—PHOTOGRAPHIC AND PHOTOMETRIC LIGHT VALUES 
hence their superiority seems to be well known to the 
trade. One of the largest uses of these lamps is in 
photo-engraving work for newspapers, where the ele- 
ment of time is of great importance. They are also 
used extensively in commercial photography, where ex- 
treme detail is required. For this purpose two lamps 
are generally employed at the same time, one on each 
side of the object photographed, thus almost entirely 
eliminating all objectionable shadows. 

The second class of lamps burns either inclosed or 
flame electrodes, the latter either with or without 
globes. Laboratory tests have shown that at 28 amp 
or thereabouts, which is the rated current taken by 
the Aristo lamp, the printing power of the flame elec- 
trode is approximately two and a half times that of the 
inclosed. The natural tendency of the inclosed are to 
wander is noticeable even in this lamp, but on account 
of its special design it is not so important a factor as 
in the third class of lamps, which will be discussed be- 
low. The greater efficiency of current and the superior 
color value of the light from the white-flame electrode 
are points in favor of the use of this type of arc. The 
third class of lamps includes the field of both large and 
small consumers for routine photographic work, such as 





blueprinting and general studio work where special 
photographic lamps are not installed. Before the intro- 
duction of the white-flame arc lamp these installations 
were almost invariably of inclosed carbon lamps operat- 
ing on 110-volt alternating current or direct current 
and on 220-volt direct current. A series of tests has 
been made to determine whether or not these lamps can 
be converted to use flame electrodes satisfactorily, and 
if so, what is the increase in photographic efficiency and 
saving in cost of energy to the consumer. The present 
article will be devoted exclusively to this problem. 
The illumination from a given light source, as tested 
by a photometer, would give absolutely no measure of 
the value of the light for photographic purposes. For 
example, the distribution of the direct-current inclosed- 
arc lamp takes a form such as is shown in dotted lines 
in Fig. 1, where the maximum candle-power is at or 
near the 45 deg. angle. It is well known that 90 per 
cent of the visible light comes from the incandescent 
tips of the electrodes and not more than 10 per cent 
from the faint blue arc stream between them. On the 
other hand, the maximum photographic power of the 
inclosed are is in a nearly horizontal direction, as 


a 





fog imiensily 


FIG. 2—VARIATION OF DENSITY WITH INTENSITY 


shown in solid lines in Fig. 1, indicating that the photo- 
graphic power comes principally from the nearly visible 
blue are stream in which is contained the short blue 
and ultra-violet rays that affect a sensitized surface to 
the greatest degree. This curve must not be taken as 
accurate, since the determinations were qualitative 
rather than quantitative. 


Standards 


As a unit of illumination we have the candle-power, 
but there is as yet no standard of photographic power, 
and in order to compare the actinic properties of any 
two lights we must assume a standard. Of the com- 
mercial illuminants, the inclosed carbon arc is far too 
unsteady for satisfactory work, and the constancy of 
the white-flame arc had not yet been proved; besides, 
it was thought best not to use as a standard either of the 
two lamps which were to be tested. A light from a 
tungsten lamp was at that time considered too yellow 
to make a good photographic standard, though further 
researches might have indicated that it would have 
been suitable. In lieu of anything better, the light from 
a clear north afternoon sky was chosen. Photograph- 
ers often refer to such a north light as a photographic 
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standard, though realizing at the same time that this 
will vary enormously with the time of year, transpar- 
ency of atmosphere, and the presence or absence of 
clouds. The question of absolute color should not affect 
the results appreciably, since the lamps were not com- 
pared to this light directly, but their effect upon a 
strip of sensitized paper was compared to that from the 
assumed standard light on the same kind of paper. 
While no difficulty was caused by this selection of stan- 
dard it obviously cannot be duplicated and the writer 
would recommend that for any future work some re- 
producible standard be employed. 

In making up the standard, several strips of sensi- 
tized paper were placed in light-tight envelopes and 
pulled out about half an inch at a time every half 
minute, as in Fig. 3, thus giving a series of regular 
gradations of tone. 

Some of these strips were selected as working 
standards and used for comparison with the test strips 
obtained from the lamps, while others were not opened 
until after the entire test was completed. All com- 


parisons were made in a dark room under a yellow non- 
light. 


actinic After the tests were completed the 





FIG. 3—APPARATUS FOR OBSERVING PHOTOGRAPHIC VALUE 
OF LIGHT 


working standards were compared to the other stan- 
dards and no difference of color was discernible. The 
unexposed part of the standard strips was of the same 
color as new paper fresh from the box, so it was felt 
that the standards had undergone no deterioration. 


Theoretical Considerations 


For measuring photographic power there are no 
direct-reading instruments, and use must therefore be 
made of the sensitized surfaces themselves. 

In experimenting with photographic plates, Dr. Her- 
bert E. Ives (Transactions I. E. S., March, 1912) found 
that if a perfect negative of a transparency were super- 
imposed upon the transparency the picture would be 
obliterated and the whole surface of the plate would 
have an opacity equal to the minimum transmission of 
either plate. If T and 7" are the transmission coeffi- 
cients or transparency factors of the negative and posi- 
tive plates respectively, 

In symbols TT’ = C (1) 
where C is a constant which may be small though not 
zero. 

By definition, 

isis 1 transmitted light Fi 
—— ee See light Ji 
Ji 


; a 
Opacity S = ery 
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Jj 
Density of plate D = log opacity = log im (2) 
t 


and is a measure of the actual quantity of deposited 
matter on the sensitized surface. 

But in the case of the positive and negative plates 
superimposed upon each other the intensity i of the 
light which can pass through the positive and act on the 
negative is directly proportional to the transparency 
factor T° of the positive plate. One can therefore re- 
place T° by 7 in equation (1). 

Then iT = C, where C is still a constant 


Replacing T by #6 


Ji Ji 
——* C, or Ut = Cli. (3) 
Taking logarithms, log i+ log Jt = log C + log Ji 
log i—log C = log 5! =D 
t 
Since log C is a constant, 
D = log i— K, where K = log C (4) 


In the case where an arc lamp is the source of illumi- 
nation, assume for a moment that the intensity 7 varies 
as some constant power of the current supplied to the 
are. 

Then 
j 


it=lori= [4 
Substituting in equation (3) 
1 


le J; =m CH 
og 1 + log J: =- log C+ log J, 


+ jog I = log C+ ak! 
a a 


“log I = log C +- log S 


log] =alogC+alogS 
Since a and C are both constants, 
log 1] = mlog S+ 6b (5) 

If now the assumption is correct that the intensity 
varies as some constant power of the current, equation 
(5) plotted on logarithm cross-section paper will have 
the form 

y= mz-+b, 
which is a straight line. Conversely, if the experi- 
mentally determined points fall on a straight line, it 
may be said that the assumption has been proved. 

In using this formula, however, it must be remem- 
bered that it applies only to the straight portion of the 
curve, which Dr. Ives found to be of the form shown in 
Fig. 2. This curve is practically a straight line between 
points A and B. Beyond the range indicated the lines 
will no longer be straight, as will be seen in Fig. 8. 


Method of Taking Readings 


After the exposure has been made the transparency 
can be measured by special photometric methods and 
the capacity and density calculated. The purpose of 
this investigation was to ascertain the effect of the 
lights on photographic paper, and a _printing-out 
“Solio” paper (trademark “Kresco”) was chosen. A 
developing-out paper (“Azo”) was tried, but its speed 
made it difficult to handle and its use introduced more 
variables—time of development and strength, composi- 
tion and temperature of developer. 

The readings were taken in a manner similar to the 
making of the standards, by exposing about half an inch 
of paper successively every half minute for five min- 
utes. In this way an integrating effect was obtained on 
the lower portion of the paper. Fig. 3 shows the 
method, although the lamp in the photograph was not 
used in these particular tests. 
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Swartzschild’s law for points of equal density is as 
follows: 

iv, — it, 
where 7, and 7, are two unequal intensities and ¢, and t, 
are the times of exposure required to give equal den- 
sity of the negative. 
By keeping the time of exposure constant at one- 
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~ FIG. 4—CONNECTIONS FOR TESTING DIRECT-CURRENT 
LAMPS 


half minute, the values of ¢?, and t?, become equal and 
can be canceled. 

Hence i, = 7, for equal densities, and since the opac- 
ity = log” of the density, the photographic intensity or 
printing power of the lamps is equal for equal opaci- 
ties or equal depths of color. This law will apply only 
to the straight portion of the curve shown in Fig. 2, 
known as the region of correct exposure, so that care 
had to be taken to compare only those parts of the test 
strips that lay within these limits. Where the print- 
ing power was too low the distance from the light 
source to the paper was decreased, and where it was too 
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great it was increased, the readings being corrected to 
constant distance by means of the inverse square law. 

Suppose that a part of the test strip which had been 
exposed to the light of the flame arc for two minutes 
was of the same color as that part of the standard strip 
which had been exposed to the north light for one min- 
ute, then it was considered that the arc had a printing 
power of one-half at that current. Several compari- 
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used for this test. 


gallery completely 
that no light could get in from the outside and so that 
there was practically no reflection from the walls or 
ceiling. The electrical instruments were outside of this 
gallery and readings were taken by a second observer 
every = minute during the test. 
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sons were made from each strip of test paper and 
averaged, though more weight was given to the com- 
parisons made near the lower end of the strip on ac- 
count of the integrating effect spoken of above. 


Tests of 110-Volt Direct-Current Lamps 


A regular General Electric inclosed-arc lamp was 
It was hung in a long photometric 





FIG. 6—CONNECTIONS FOR TESTING ALTERNATING- 
CURRENT LAMPS 


inclosed with dull black cloth so 
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For the first test the lamp was converted so as to use 
flame electrodes by the scheme shown in Fig. 4. Refer- 
ring to this sketch, it is important to change the polar- 
ity of the lamp so that the lower electrode is positive, 


since much better printing power has been found to be 


secured by this means. Inclosed arcs are usually de- 
signed to carry. not more than 7.5 amp, and therefore 
to put a high current through the lamp coils would 
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cause serious heating if not actually burn them out. 
Hence a high-current resistor B is shunted across the 
line from the negative terminal of the lamp to the nega- 
tive electrode. In this way the usual current of 5 amp 
flows through the lamp resistor and the coils, while any 
current desired, such as 20 amp, flows through the re- 
sistor B, and the current through the arc is the sum of 
these two, or 25 amp, all of which flows back to the line 
through the positive lead, which is heavy enough to 
accommodate it. In making these experiments it was 
found that the voltage of the lamp started at about 55 
and then gradually increased as the electrodes burned 
away until practically inclosed-are voltage of 70-75 was 
reached, at which time the electrodes would feed and the 
voltage again drop to 55. A resistor A of low resist- 
ance, shunted across the lamp coils, satisfactorily over- 
came the trouble. At moderately low currents, around 
10 amp, about 1 ohm resistance was found necessary, but 
as the current through the arc was increased, this was 
gradually cut out until at currents of 30 amp and over 
no resistance was necessary. 

Twelve tests were made, varying the current from 
approximately 10 amp to nearly 30 amp. The emf of 
the flame lamp should be around 56 volts, but it was 
found impossible to keep it constant at that value. It 
might be said that these tests are in the nature of a 
check on some made a year ago. The slope of the line 
was very closely the same, though the position was dif- 
ferent owing to the use of a different standard. It has 
been found by supplementary tests that the flame arc 
starts with an average emf of 23 volts and that the 
printing power of a flame arc varies directly not with 
the actual voltage but with the arc voltage minus the volt- 
age at which the arc starts; in other words, as V — 23. 
This value of 23 is not correct for all currents. Indi- 
cations are that at extremely low current it is less than 
23 and at very high currents it is more than 23, but the 
variation is far within the limit of error imposed by 
the other conditions of the test and no attempt was 
made to correct for this variation. Inasmuch as it was 
found that for both the inclosed and the flame arcs the 
maximum printing power was approximately in a hori- 
zontal direction, the middle of the test strip was placed 
directly in line with the arc. In determining the color 
of the light the personal equation has its greatest influ- 
ence; the colors were matched with the greatest care, 
and it is hoped that the effect, if any, of this personal 
equation was constant, so as to influence all results uni- 
formly. The readings were reduced to a 4-ft. basis 
by applying the inverse-square law. All the readings 
could not be taken at the standard distance because at 
low currents the test colors were so faint that color 
matching was impossible and it was further thought 
better to use comparable values of test and standard in 
order to keep within the region of current exposure. 
The value of printing power corrected for voltage varia- 
tion was used in plotting the accompanying curves. 

After the test on the flame arc was completed the 
lamp was again arranged to use the regular inclosed- 
are carbon electrodes, still keeping the resistor PB in 
the circuit, so that the current could be varied. Read- 
ings were taken similar to those with the flame lamp 2. 
In this case the normal voltage of the lamp is 80, and 40 
is the approximate voltage at which the are will 
start, so that the printing power values have been cor- 
_ rected for actual voltage as noted above. Inasmuch 
as the position of the are caused a great variation in 
printing power many readings were necessitated in 
order to obtain a fair average. 


Discussion of Curves 


Referring to Fig. 5, values of amperes are plotted 
against comparative printing power. The points so 
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plotted seem to lie very close to a straight line in the 
case of the flame arc, and hence the assumption that 
the intensity varies with some constant power of the 
current seems justified. 

The individual points for the inclosed lamp are shown 
as small crosses and give what is known as a “shot- 
gun” diagram. This is accounted for by the fact that 
the light is two or three times as strong when the arc 
is in the front of the carbon as when it has wandered 
to the back. From this fact the flame are has a decided 
advantage, since the wandering of the arc is inherent 
to the inclosed lamp. By averaging all of the readings 
taken at or nearly at the same value the large squares 
were obtained, and with these as points the curve was 
drawn. 

From Fig. 5 are obtained the equations of the two 
curves, which are as follows: 

For the flame lamp y = Ka’, 
For the inclosed lamp y = K’x*”; 
or, in other words, the printing power of the flame lamp 
60 
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FIG. 8—-COMPARISON OF OPERATION OF DIRECT-CURRENT 


AND ALTERNATING-CURRENT LAMPS 


varies as the 1.96 power of the current, while that of the 
inclosed lamp varies as the 0.85 power. Referring to 
Fig. 5, it will be seen that the two curves cross at 13 
amp. Below this value the inclosed are gives actually 
more printing power than the flame arc, but at 30 amp 
the latter gives approximately two and one-half times 
the photographic power of the former. It must be re- 
membered, however, that inclosed lamps cannot be 
operated commercially at more than 10 amp, because 
their globes would soon burn through at the higher cur- 
rents. 
Test of 110-Volt Alternating-Current Lamps 


As in the direct-current tests a regular General Elec- 
tric 110-volt lamp was arranged to use flame electrodes. 
On account of the alternating nature of the current the 
connection scheme of Fig. 4 could not be followed, but 
instead the connections were made as in Fig. 6. The 
regular lamp inductor L is not of sufficient size to 
carry the increased currents desirable for efficient 
operation with flame lamps, so this coil was open-cir- 
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cuited and replaced by an induction coil with an adjust- 
able iron core. For this experiment one of the choke 
coils that used to be regularly supplied with the old- 
style Adams-Bagnall lamps was used. Obviously, the 
high current would burn out the lamp coils, and hence 
a non-inductive resistor of variable resistance R was 
shunted around them; thus the regular lamp current 





















































FIG. 9—COMPARISON OF OPERATION OF DIRECT-CURRENT 


AND ALTERNATING-CURRENT LAMPS 


of, say, 5 amp could flow through the coils and any de- 
sired current (up to the carrying capacity of the in- 
ductor and resistor) through the resistor, and the sum of 
the two through the are. The data were similar to 
those taken in the direct-current tests and the same un- 
desirable wandering of the arc was apparent in the 
case of the inclosed lamp, though to a little less degree. 
The alternating-current flame lamp is a little harder to 
handle than the direct current on account of having both 
resistance and inductance in the circuit. The current 
was varied by pulling out the iron core of the choke 
coil, which necessitated a corresponding change in the 
resistance of R in order to keep the voltage at the proper 
value, which was assumed at 56. Inasmuch as in com- 
mercial installations a fixed working current will be 
determined, this trouble should be almost, if not en- 
tirely, eliminated, because the resistance and inductance 
would be kept constant. The carrying capacity of the 
coil limited the current which could be taken by the 
flame lamp to about 20 amp, and the globe was a limit- 
ing factor on the inclosed lamp, so that at about 18 
amp the glassware melted through. 

The curves in Fig. 7, drawn to printing power of 
amperes, show the same general characteristics as in 
the direct-current lamp. The flame lamp starts at 6 
amp with a very low printing power and at about 11 
amp crosses the curve for the alternating-current in- 
closed lamps, above which point its printing power in- 
creases rapidly over that of the inclosed lamp until at 
20 amp it is more than twice as great. 

In Fig. 8 all four curves are plotted upon one sheet. 
The upper parts of the curves have been drawn by dotted 
lines as an indication of their curving off from a 
straight line at high currents. Of the four lamps the 
alternating-current flame has the greatest slope and 
about 15 amp will produce more printing power at a 
given current than any of the others. Supplementary 
tests, however, indicate that the falling off from a 


straight line is greater than in the direct-current flame 
lamp, and that the point A in Fig. 2 is reached at a 
lower current value than in the case of the direct-cur- 
rent lamp, showing that the range of a normal expos- 
ure is more limited. 


By peculiar coincidence the direct- 
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current inclosed and the two flame curves cross at very 
nearly the same point, showing that at about 13 amp 
there is very little to choose as regards intensity of 
actinic power. Other considerations which will be dis- 
cussed later would, however, influence the selection of 
the lamp even at this current. At very low currents 
the direct-current inclosed lamp is undeniably supreme. 
The alternating-current inclosed lamp seems to be 
rather poor for printing, for, although its curve is a 
little steeper than that of the direct-current lamp, the 
two curves do not cross until about 35 amp is reached, 
which is a current far in excess of any that could be 
used commercially in these lamps on account of the 
glassware. 
The actual slopes are given by the formulas: 

For the alternating-current flame lamp y = K”2’*™. 
For the alternating-current inclosed lamp y = K’’x’*. 


Test of 220-Volt Direct-Current Lamp 


For this test use was made of a 220-volt direct-cur- 
rent Adams-Bagnall lamp, adjusted to take 3 amp at 
150 volts at the arc. After several trials it was found 
commercially impossible to arrange this lamp to use 
flame electrodes, since the mechanical construction of 
the lamp and the electrical construction of the coil were 
such as to preclude the drawing of the flame arc of the 
length corresponding to the voltage required. Even 
when the arc was struck and the electrodes held far 
apart by hand, the are stream was very thin and the 
photographic as well as the “illuminating” light was 
very poor. This lamp could, however, be made to burn 
as a regular inclosed lamp at varying currents by means 
of a resistor placed between the positive lamp termi- 
nals and the upper carbon in a manner similar to that 
of the direct-current 110-volt lamp, with the addition 
of a resistor of suitable resistance directly across the 
coils. Under these conditions the inclosed are appears 
under its most favorable light and is superior in print- 
ing power to any of the other lamps tested. Its slope, 
as shown in Fig. 9, is 1.79, being less than that of 
either of the flame lamps, and the upper limit of its 
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region of correct exposure occurs at the comparatively — 
low current of 8 amp or 9 amp, so that at exceedingly 
high currents its curve would apparently be crossed by 
those of the alternating-current and the direct-current 
flame lamps, but at commercial currents its actual 
photographic value is far better than either. The 
original test showed results so good as to excite sus- 
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picion as to their correctness, and hence a check run 
was made under entirely independent conditions. The 
direct-current 110-volt flame lamp having proved so 
constant in actinic power, several standard strips were 
made from it at a current value of as near 15 amp as 
it was possible to obtain. Readings were then taken on 
the 220-volt inclosed lamp at various current values, 
and the strips thus obtained were checked with each of 
the four standard strips separately. Inasmuch as 
standard D was taken at 3 ft. instead of 4 ft., suitable 
correction had to be made to bring it to the 4-ft. basis. 
The final averaged results confirmed the original tests. 
In these tests the following electrodes were used: 


Lamp Upper Electrode Lower Electrode 


D. C. 110-volt flame........|  0.5-in. H. G. cored 10-mm. white flame 
D. C.110-volt inclosed. . 


A. C. 110-volt flame....... 


0. 5-in. H. G. cored 0.5-in. H. G. solid 


10-mm flame 10-mm flame 


A. C. 110-volt inclosed......| O0.5-in. H. G. solid 0. 5-in. H. G. cored 


D. C. 220-volt inclosed... . 0. 5-in. H. G. cored 0.5-in. H. G. cored 


The flame electrodes used in these tests were Colum- 
bia 415 C., designed especially for photographic work. 
Electrodes of 10 mm were used instead of 0.5-in. elec- 
trodes, since the photographic efficiency was higher. 
On the inclosed-are half-inch regular Columbia high- 
grade electrodes were used in every case. These were 
cored where experience has taught that greater power 
would be obtained, such core being, of course, of non- 
flaming but simply arc-supporting material. 


Efficiency and Costs 


On the basis of the printing power of the watts taken 
both at the are and the terminal, the alternating- 
current lamps show to better advantage owing to their 
fractional power-factor. Thus, while the direct-cur- 
rent 110-volt flame are requires 5000 watts to produce 
a value of printing power taken as unity based on effi- 
ciency at 0.10, the inclosed are takes only 4560. How- 
ever, the slopes of the lines enter at higher wattages, 
and at a printing power of 0.25 the flame-are lamps 
are better. Above this point it is impossible to operate 
the inclosed-are lamps on account of their globes, though 
it is evident that the efficiency would be very poor as 
compared to that of the other lamps. The 220-volt 
direct-current lamp again shows very favorably. 

The cost per hour of use is shown in Fig. 10. From 
this it is evident that the direct-current 220-volt in- 
closed are actually costs less to operate than does any 
one of the other lamps at and below the printing power 
of unity as assumed in these tests, though in the upper 
part of the curve it is seen to approach the alternating- 
current flame-lamp line, and above this the latter lamp 
will undoubtedly cost less to operate. In justice to the 
other lamps it should be said that the 220-volt direct- 
current lamp is not of great commercial importance, 
since there are comparatively few 220-volt installations. 
Where such lamps are already installed it would be 
highly advisable to make use of them, but from other 
considerations than that of cost it would seem inad- 
visable to install them instead of 110-volt white-flame 
lamps if both 220-volt and 110-volt service is available. 

A discussion of the advantages of the flame-are lamp 
except that of cost is outside of the scope of this article, 
no work of this nature having been done in this partic- 
ular test; but it is a fact well known to photo-engravers 
and to photographers in general that for all work re- 
quiring special color value or light approximating day- 
light in its actinic properties the white-flame lamp is 
far superior to any of the inclosed types of lamps. 
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MECHANICAL LOADS ON ELECTRIC LINES 


Effect of Ice, Sleet and Wind on Tower Design—Weak Spots 
Developed by Torsional Stresses, Non-Rigid Foun- 
dations and Compression Members 


By R. D. COOMBS 


ORE inaccurate assumptions have been made 
M in designing towers than in any other detail of 
a transmission system. Either too many condi- 
tions are assumed to exist coincidently or else some 
stress is disregarded entirely. It is useless to assume 
that a load on the wires is transmitted to the tower if 
the wire connections, insulators or cross-arms cannot 
stand the stress or components of the stress. The 
writer believes that no consideration need be given to 
accidental loads due to falling objects such as trees, 
etc., and that a single set of ice and wind loads will very 
satisfactorily determine the design of towers for nearly 
every part of the country. 


Ice and Sleet Loads 


Severe ice loads are rare, but records of telephone 
companies show that sleet loads may be encountered 
throughout nearly the entire United States, except pos- 
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FIG. 1—COMPARATIVE SAGS OF NO. 1 WIRE UNDER VARIOUS 


LOADS AT 60 DEG. FAHR. 
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sibly in certain restricted localities in the South and 
West. The thickest deposits are usually of snow-ice, 
which is lighter than clear ice and more easily removed 
by sunshine and wind. 

Small conductors are more affected by sleet deposits 
than large cables as the weight and wind load of the 
coated wire are relatively larger in the first case than 
in the latter. The most reasonable assumption for gen- 
eral use is 0.5 in. of deposit around the wire. Loads 
heavier than this are not of common occurrence in any 
part of the land. 
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Wind Load 


In ordinary broken country with the usual changes 
in direction of a line it is not practicable to assume 
the wind blowing in only one direction. Neither is it 
advisable to assume that the maximum sleet and wind 
loads occur at different times, as high winds are usually 
prevalent when there is a sleet storm. Contrary to the 
claims of some engineers, the writer believes that a 
combined sleet and wind load is ‘much greater than any 
wind load in warm weather. This condition seems to 
be proved by records of the United States Weather 
Bureau. 

The proper wind load to assume for crossings, in the 
opinion of the writer, is 8 lb. per sq. ft. on a conductor 
having a 0.5-in. coating. It is not denied that greater 
thicknesses of ice or higher pressures of wind will 
occur, but it is improbable that they will be coincident 
or that all sections of a line or even of a span will be 
similarly affected. To the knowledge of the writer a 
line has never failed which has been designed on this 
assumption if a proper factor of safety was used. 
Another specification provides for a combined load of 
0.25 in. of ice and 8 lb. wind pressure with a stress 


Ratio broken-wire load to balanced load 





SPAN 
FIG. 2—RELATIVE EFFECT OF BALANCED AND BROKEN- 
WIRE LOAD 
limit of nine-tenths the elastic limit of the wire. A 


more severe requirement made for crossings by the 
New York Central & Hudson River Railroad provides 
for 0.5 in. of ice plus 20 lb. wind pressure with a stress 
limit of four-tenths the ultimate strength of the wire. 
The accompanying curves in Fig. 1 show what effects 
various loadings and factors of safety have on the 
normal sag of No. 1 B. & S. gage hard-drawn stranded 
copper conductors. 

Records of the Weather Bureau indicate a maximum 
velocity of 100 miles per hour, excluding tornadoes, 
cyclones, violent gales, ete. Records at Bidston Obser- 
vatory, Liverpool, England, from 1884 to 1888 give as 
a maximum of ten severe storms an actual velocity of 
78 miles per hour. The maximum velocity of 80 miles 
per hour observed in one station at New York City 
occurred during a sleet storm. Other observations in 
the vicinity of New York also showed that the maxi- 
mum velocities occurred during the winter months when 
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sleet may have been on the wires. Indicated velocities 
in excess of 80 miles per hour need rarely, if ever, be 
expected during the life of a structure, but velocities 
from 65 to 75 miles may occur several times a year, 
though less frequently in conjunction with sleet. 

Assuming an indicated wind velocity of 70 miles per 
hour, or an actual velocity of 55.2 miles per hour, the 
pressure on flat surfaces may be taken as 13 lb. per 
sq. ft., while that on cylindrical surfaces may be as- 
sumed as 8 lb. per sq. ft. of projected area. On long 
spans, where the maximum pressure at one point may 
be considerably in excess of the equivalent uniform 
pressure along the wire, the unit pressure may be con- 
sidered equal to 0.0025 V*. In considering wind 
pressures on wooden or cylindrical metal poles the pro- 
jected area of their surfaces should be used. Latticed 
steel poles or towers should be treated as flat surfaces 
having an area equal to that of the windward members 
plus 50 per cent of leeward member area for poles and 
100 per cent for wide-base towers. 


Unbalanced Loads 


In designing towers it is also necessary to consider 
whether they are to be dead-end or corner supports, as 
these conditions impose from five to forty times the 
loading existing on straight-away towers. A straight- 
away tower supporting an unbalanced load in the direc- 
tion of the line is equivalent to a dead-end tower. 
Curves in Fig. 2, plotted for a number of span lengths 
and three sizes of wire, give the ratio of the stress in a 
wire support when a single span is broken to that which 
exists with a balanced load. 

Failures in wires may be considered as confined to 
electrical causes such as arcs between spans or at 
insulators, as the strength and elasticity are practically 
uniform throughout a span. Reports of conditions on 
existing installations indicate that improvement in insu- 
lation has a tendency to lower the number of broken 
wires per support. Therefore, where the aforemen- 
tioned conditions are taken into consideration and care 
is used in preventing “‘flash-overs,” the writer considers 
it unnecessary to construct a tower for excessive un- 
balancing of the normal loads. 

The effect on a support caused by one wire breaking 
is relatively greater when only a few wires are sup- 
ported than when a large number are present, owing 
to the pull-back of adjoining spans. Unless the wires 
are connected to their supports firmly enough to with- 
stand broken-wire loads it is useless to consider such 
loads as being transmitted to the tower. 

Even when the proper loading is assumed in design- 
ing towers, there is still a possibility of their develop- 
ing weak spots after erection if compression members 
are not rigid enough, if torsional stresses have not 
been considered, if the foundation lacks rigidity, or if 
the material employed does not have the same character- 
istics as the test specimen. 


Flashlamp Signal to Lantern Operator 


In lieu of the customary buzzer by which the lecturer 
on the stage signals to the lantern operator when he 
wants the slides changed, a pocket flashlamp, held in 
the hand of the speaker, affords a convenient and simple 
means of communication when there is no bell circuit 
available. The flash of the tiny lamp is easily seen by 
the lantern operator across even the largest hall, but 
causes no annoyance to the audience. It is silent in 
operation and is far more compact than the battery, 
buzzer and reel of wire necessary to run the ordinary 
temporary signaling circuit. 
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Central Station Management 





Devoted to Discussion of Administrative Policies, Commercial 
Methods and Current Practice Among Successful Utilities 





An Unusual Use for Electric Light on an Indiana 
Farm 


It has been the experience of the Noblesville (Ind.) 
Heat, Light & Power Company in pioneering in the 
rural electric-service field that farmers are quite in- 
genious in finding new uses for electricity. One in- 
stance of the progressive tendency which prompts the 





SIGN LIGHTING IN THE COUNTRY 


farmers to use electrical energy wherever possible is 
to be found at the home of Mr. Nick Tescher, the 
“Prairie Homestead,” where both the name of the 
owner and the farm name painted in large letters on 
the barn are lighted electrically every night. A single 
lamp with a hooded reflector illuminates the painted 
signs and also lights the roadway leading to the main 
door of the barn. 


Premiums Offered Present Customers in House- 
Wiring Campaign at Minneapolis 


In the ordinary routine of central-station business at 
Minneapolis, Minn., about seventy-five finished dwell- 
ings are equipped for electrical service each month, al- 
though the number is materially reduced during the 
summer and fall. A recent premium campaign under- 
taken by the Minneapolis General Electric Company had 
the effect of reversing this tendency toward autumn 
“slackness,” so that in October, even several weeks after 
the campaign had closed, house-wiring orders were still 
breaking all weekly records. 

The plan of the campaign consisted in offering elec- 
trical household devices free to customers of the com- 
pany for their assistance in locating and securing house- 
wiring orders. It applied only to houses already built 
and on existing lines of the company. The customer 
was expected to interest friends and acquaintances in 
the house-wiring proposition; then to notify the sales 
department, which sent a salesman to close the order. 
If the salesman was successful, the premium 
awarded to the customer. 

The campaign opened in June and closed Sept. 10. 
During this period 685 already-built houses were wired, 
including a number of apartment buildings, which, 
though enumerated as single installations, involved from 


was 


six to fifty mew customers each. In June the advertis- 
ing was confined to printed circulars mailed with the 
monthly bills. During July, August and September the 
plan was set forth by 40-in. advertisements appearing 
one time per week in the three daily newspapers. The 
response to these advertisements was pronounced, most 
of the inquiries coming over the telephone. Out of the 
685 house-wiring orders, practically all of which were 
closed by the company’s salesmen, 300 electrical appli- 
ances were awarded as premiums, which would indicate 
that, allowing for the ordinary run of business, 90 per 
cent of the increased business had been directly influ- 
enced by the premium offer. 

No cut prices on house-wiring or fixtures were made, 
nor was there any attempt to emphasize a bargain op- 
portunity. One of the reasons dictating the manage- 
ment’s selection of this particular method of campaign 
was the realization that every customer who attempted 
to earn a premium would necessarily have to analyze 
the good points of the service and discuss them favor- 
ably with the prospective customers approached. The 
advertisements therefore persistently carried this 
thought—that customers of the company could easily 
convince their friends because they knew from their 
own experience how valuable the service was in their 
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The Minneapolis General Electric Company 
A CUSTOMER-GETTING ‘‘AD”’ 


own homes and of the courteous and efficient conduct 
of the company through its employees. 

In preparing the advertisements it was appreciated 
that the appeal should necessarily be to the housewives, 
inasmuch as they were the ones interested in electrical 
household appliances. For these reasons the “ads” 
were written to them, and it turned out that the great 
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majority of inquirers and premium winners were women. 
Probably three or four times the number of those actu- 
ally successful located “prospects” who failed to order 
electrical instalations. These unsuccessful cases were 
due to a number of reasons, but in every instance the 
name and address of the suggested “prospect” were 
filed by the company for future effort. 


As premiums the successful contestants had the 


TABLE SHOWING RESIDENCES WIRED, FIRST NINE MONTHS 
OF 1913 AND 1914 


Percentage 
1913 


Period of Increase 
| 





I 
January to June 359 442 23 
June. 104 153 | 47 
July 92 149 | 62 
August 82 150 83 


September 75 233 


choice between an electric flatiron, a toaster and a table 
stove for one house-wiring order and an electric perco- 
lator for two house-wiring orders. The cost for the 
premiums was, of course, very moderate, and there was 
no other extra expense involved except the original cir- 
culars, the advertising space used being that regularly 
contracted for and occupied week in and week out by 
the company. 

Another phase of the campaign was its direct effect in 
advertising and promoting the use of electric house- 
hold appliances. Every premium, it should be remem- 
bered, went into the home of a customer and began im- 
mediately to produce revenue for the company. 

All of the wiring and equipment was installed by 
local contractors. The campaign demonstrated to the 
contractors the possibilities in this class of business and 
has shown them how they can profitably reduce their 
unit costs with increased volume of work. It also is felt 
that an important step has been taken toward bringing 
about co-operative effort in low-price or deferred-pay- 
ment house-wiring campaigns, should the time come 
when such effort is thought expedient. 

Mr. R. F. Pack is manager of the Minneapolis Gen- 
eral Electric Company, and Mr. H. E. Young is sales 
manager. The newspaper advertising copy for the cam- 
paign was prepared by Mr. W. H. Hodge, manager of 
the publicity department of H. M. Byllesby & Company. 


How to Make Rural Transmission Lines Profitable 


Before attempting to supply electricity to rural com- 
munities an electric-service company should investi- 
gate whether the territory is suited to extensive farm- 
ing and whether enough prospective customers are 
available to make a transmission line pay. In his 
paper on “Extensions of Electric Service in Rural Com- 
munities,” Mr. James E. Davidson, of the Pacific Power 
& Light Company, pointed out to the members of the 
Northwest Electric Light and Power Association assem- 
bled in convention at Spokane, Wash., that a company 
cannot afford to furnish electricity in a rural territory 
unless the conservatively estimated yearly revenue is 
equivalent to 50 per cent of the cost of construction of 
the extension including the usual overhead expenses. 
Contracts for rural electric service should be closed be- 
fore construction work is started and then for periods of 
not less than ten years and preferably for fifteen or 
twenty years. The author recommended rates made up 
of a fixed charge based on the maximum peak de- 
mand for a season with an additional meter charge 
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based on the peak demand per month. Irrigation pump- 
ing by electricity can be made desirable for consumers 
and profitable to the central-station company if a large 
installation is made to serve several land tracts in rota- 
tion. Data from actual installations rated at 2 hp to 
20 hp were also included covering the number of acres 
irrigated per horse-power and the cost of energy per 
acre per annum. The average cost of energy per acre 
irrigated was $6.60 a year. By installing motors te 
pump water and operate farm machinery in the 
Yakima Valley, Washington, the Pacific Power & Light 
Company has provided itself with a load which brings 
in $50 per hp-yr. 


Stub-Assorting Racks 


In order to handle the 6000 or more cash stubs that 
are received daily in the stub-assorting department of 
the Consolidated Gas, Electric Light & Power Company 
of Baltimore, Md., the services of three clerks are re- 
quired to place the stubs in racks in the proper division 
of ledgers. The stubs are then later reassorted numer- 
ically by folio. For this work the company heretofore 
had a comparatively flat rack, with divisions the proper 





RACKS FOR ASSORTING CASH STUBS 


size of a stub but arranged only for a division of 100 
ledgers. Owing to the increase in the number of cus- 
tomers, with a consequent increase in the number of 
ledgers, the number of stubs to be assorted has been 
considerably augmented. In order that the assortment 
might be made expeditiously, new racks as shown in 
the accompanying illustration were designed, each con- 
taining 252 compartments. One of the racks is used 
for electric accounts and the other for gas accounts. 
The angles on which the cabinets are constructed effect 
considerable saving in time and labor, as each compart- 
ment, No. 1 to No. 252, is within easy reach of the 
assorter. The racks move on a miniature railway so 
that they can be brought close to the clerks when as- 
sorting or can be pushed back to the extent of three 
feet so as to provide ample space when the stubs are 
reassorted numerically by folio. 
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Illumination and Wiring 


Lower Telephone Cross-Arm to Reduce Induction 


An electric-service transmission company of wide- 
spread reputation throughout the Middle Western 
States has adopted a rather unusual expedient to rid its 
telephone dispatch circuits of induction troubles. The 
method was simple, consisting only of changing the 
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DIAGRAM OF TELEPHONE POLE WITH CROSS-ARM LOWERED 
TO REDUCE INDUCTION 


position of the telephone cross-arm from its usual place 
a few feet beneath the high-tension circuit to a point on 
the pole about 5 ft. or 6 ft. above the ground. 

Before going to the trouble and expense of moving 
the cross-arm, all lines were transposed and carefully 
inspected in an attempt to reduce the noise. It was 
only when all other attempts had failed that the plan 
shown in the sketch was successfully put into effect. 


Improved Lighting of a Well-Known Church 
By A. L. POWELL 

The Peddie Memorial Baptist Church at Newark, N. 
J., is a building of most peculiar architecture. The main 
auditorium is semi-circular and the dome-shaped roof is 
broken by four circular arches. According to the sys- 
tem of lighting formerly employed, around each of the 
arches and along the lower front edge of the balcony 
were gas pipes with open burners spaced every few 
inches. Although this scheme followed the architec- 
tural lines of the building, it was unsatisfactory for a 
number of reasons. In spite of the multiplicity of light 
sources (about 100 on the main arch, 50 on each of the 
three side arches and 75 on the balcony front), the in- 
tensity of illumination was too low for comfortable read- 
ing. The ceiling is of wood painted dark and hence re- 
flected little light. The natural distribution of the fish- 
tail gas jet is such that more than one-half of the light 
flux is directed upward, and hence the percentage of 
utilization of the emitted light was very low. For ignit- 
ing the.gas use was made of a friction-spark machine 
which was somewhat antiquated and unhandy to operate. 
Occasionally gas escaped between the time of turning on 
the flow and the igniting of the gas at all burners and 
was diffused through the church. 

The church required a moderate intensity of evenly 
distributed general illumination from lighting units so 
arranged that annoying images were well out of the 
ordinary field of vision of both the congregation and the 
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speaker. A portion of the dome is of glass, and sun- 
light through this serves to illuminate the center part 
of the room for the day services. Consideration of 
the subject, however, showed that it was impracticable 
to attempt to illuminate the room artificially through 
this dome, for the glass was of rather dense amber and 
had a very high absorption, thus requiring an excessive 
amount of power. Moreover, the construction of the 
building was such that cleaning of equipment and re- 
newal of the lamps would have been dangerous. 

The ceiling is so broken up and.of such a dark color 
that direct lighting units are the only ones suitable for 
use. The incandescent lamp with bowl-shape reflectors 





FIG. 1—REFLECTOR SELECTED 
of rather dense opalescent glass met the requirements, 
and the following system was finally adopted: 

At symmetrical points on each of the arches cast- 
metal gargoyles formerly supported the gas pipe, and 
the mouths of these ornaments were logical points for 
the suspension of lighting units. In each arch three 
150-watt bowl-frosted tungsten-filament lamps with 10- 
in. “Sudan” bowl-shaped opal glass reflectors were 
found to give the correct amount of light. From the 
center of the dome a 1000-watt high-efficiency tung- 
sten-filament lamp in an ornamental bell fixture was sus- 
pended by a chain about 15 ft. in length. This fixture, 
shown in one of the illustrations, is massive and well 
proportioned, consisting of a dense opal upper half and 
a bottom plate of rough crystal glass. The combination 
directs the light downward as well as providing dif- 
fusion. The band and fitter are so designed as to ven- 
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FIG. 2—FIXTURE FOR 1000-WATT LAMP 


tilate readily, and the arrangement of metal parts is 
such that there are no strains to cause breakage. 

The great height of the dome caused the problem of 
cleaning and renewal of this unit to receive attention. 
After a discussion of the advisability of installing a 
cable and windlass for lowering the fixture, it was dis- 
covered that the glass sections of the dome were re- 
movable, and by reaching through these at a convenient 
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point the fixture might be drawn over and pulled up 
until within reach. This, obviously, was a simple solu- 
tion. 

Below the balcony were placed at regular intervals 
light-density opal-glass ceiling bowls with small tung- 
sten-filament lamps. One of the halftones shows the 





FIG. 3—ILLUMINATION OF AUDITORIUM 
resultant illumination to be very even, and observation 
indicates that an adequate intensity is provided. 

From a purely lighting standpoint the three units on 
the arch in the rear of the pulpit are unnecessary and 
inadvisable, as they may come within the angle of 
vision, thus causing discomfort. They were deemed 
necessary, however, by those having the matter in hand, 
to secure an architectural balance. 

Owing to the fact that the balcony projects over part 
of the main floor, the power consumption per unit of 
floor space cannot be accurately expressed. A total of 
about 3.5 kw. is used, giving a value of less than 0.5 
watt per square foot. 

In the prayer-meeting room, which is on the ground 
floor at the rear of the auditorium, combination gas and 
electric fixtures were originally hung so low that the 
lamps were only about 6.5 ft. above the floor. Clear 





FIG. 4—PRAYER-MEETING ROOM 


lamps in crystal-glass shades lightly etched with a 
flower pattern provided the light. Needless to say, the 
room was very uncomfortable. An idea of the new in- 
stallation as it appears at night may be had from an 
accompanying illustration. Close to the ceiling are 
placed 60-watt bowl-frosted tungsten-filament lamps 
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with reflectors of the type previously mentioned but of 
the proper relative size. The specific power consump- 
tion in this room is about 0.5 watt per square foot, and 
this provides the desirable intensity throughout. 


Letters to the Editors 


The Value of Service in Rate-Making 


To the Editors of the Electrical World: 

Sirs:—The comments of Mr. H. W. Ashley in your 
issue of Sept. 26 require some explanation. In the first 
place, he failed to quote in full the conclusions of the 
N. E. L. A. committee and omitted the recommendation 
that the value of the service theory of rate-making 
should not be applied without “giving proper consider- 
ation also to the relative cost of service.” 

In the second place, rates as low as 2 cents per kw-hr. 
are rarely made for hotels and apartment houses, and 
finally the statement, “a difference of 400 per cent in 
the charge made for light and contemporaneous public 
services rendered ‘under similar circumstances and 
conditions,’ ” is a most violent assumption. Mr. Ashley 
entirely disregards the fact that the load-factor of a 
household load as shown by his own curve is consider- 
ably lower than that of the hotel and apartment house 
load, and that the quantity delivered to a single hotel 
which may be earning the low rate referred to is prob- 
ably equivalent to that delivered to from 500 to 1000 
houses, each of which requires a service and a meter, and 
that the cost of maintenance, operation, reading, billing, 
account keeping and collecting for each house is prac- 
tically as great as, and in some cases greater than, the 
cost of service to the hotel. The fallacy of Mr. Ashley’s 
comments lies in the assumption that the service for 
which there is a difference in rate is made under sim- 
ilar circumstances and conditions. 

Salt Lake City, Utah. BAYARD W. MENDENHALL. 


Charge for “Surplus Power” 
To the Editors of the Electrical World: 

Sirs :—I am much interested in the discussion which 
has taken place in your paper from time to time on 
the rates for electricity. Quite recently I had a view- 
point submitted to me which is quite interesting, and 
I should be glad to get the opinion of your readers. 

The statement was made that electricity could be 
supplied to railroads or other large users at a very 
low price from the equipment of the central station, 
because it was necessary to have in the central station 
surplus apparatus for future growth, and since this 
apparatus was put in for this purpose, any power which 
might be sold from it could be sold at operating cost 
plus a profit without any fixed charges being made 
against it, thus selling at a very low price. 

A question in my mind arises as to the correctness of 
this view. If it be true, what is to prevent the central 
station constantly increasing its plant, so as to have 
this surplus power, charging its fixed cost to the smaller 
consumers and always supplying power to railways or 
other large users without charging these costs against 
such users? It would seem to me that this character 
of business is decidedly unfair, because if these large 
users—that is, the railway and the large industrial 
customers—were not in existence, no growth would be 
necessary and the increased fixed costs which are re- 
quired by the increased growth would, therefore, not 
be necessary. Which viewpoint is correct? 

Boston, Mass. HENRY D. JACKSON. 
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Field of the Operating Engineer 
A Record of Practice, Experience, New Ideas and Interesting 
Problems—Notes on Practical Subjects—Questions and Answers 
Grounding Rotary-Converter Frames the switch can be closed when the lamp is dark. If it 


Recent troubles due to flash-overs from the positive 
brush of a rotary converter to the frame when it is 
grounded have raised a question as to the desirability of 
grounding the frame. If the negative brush is grounded, 
a flash from the positive terminal to the frame will be 
followed by a dynamic discharge of energy. In a paper 
presented before the convention of the Association of 
Edison Illuminating Companies it was suggested that 
it would be better to limit the resistance of the ground 
connection and in all cases provide a fuse of low rating 
in the grounding circuit to prevent disastrous results 
caused by continued and heavy arcing. To warn the 
operators when a ground-fuse “blows” and prevent any- 
one running the risk of being shocked by touching the 
frame it was suggested that some alarm system be 
used. 


Terminal Board to Facilitate Tests on Polyphase 
Machines 


When polyphase generators or motors are to be tested 
separately or in parallel considerable difficulty and in- 
convenience in switching sometimes arises from the 
complexity of instrument connections unless some sim- 
ple terminal board is employed. Shown in the diagram 
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TERMINAL BOARD 


herewith is a combined terminal and switchboard which 
permits of testing anything up to a three-phase machine 
without the possibility of short-circuiting phases when 
switching. This board can be employed in conducting 
general-characteristic or synchronizing-characteristic 
tests. One ammeter and one voltmeter can be used for 
reading current and potential values in any phase. 

On the lower part of the board are four pairs of plug 
sleeves which are connected with the double-blade, 
double-throw, and single-blade, single-throw switches 
and synchronizing lamps as shown. The only external 
connections on the board are made by inserting plugs 
in these sleeves. The set-up shown herewith is for de- 
termining the synchronizing current flowing between 
two machines X and Y under different conditions of 
load. For synchronizing with lamps (considering X 
as the incoming machine) all of the switches are left 
as shown with the exception of S,, which is opened. 
The machine voltage is regulated and the speed is ad- 
justed until the lamps shunting S, flicker very slowly ; 





is desired to measure the synchronizing or exchange 
current S, and S, should be thrown into the lower posi- 
tion when the lamps are dark. The voltage across the 
operating machine can be determined by placing S, in 
the upper position, while that across the incoming ma- 
chine can be measured by throwing S, down and S, up. 
The operation of this board for different purposes can 
be easily determined by studying the permanent connec- 
tions. 


Flexible-Switchboard Instrument Mounting 


At the Bonny Eagle generating station of the Cum- 
berland County Power & Light Company, in Maine, a 
convenient flexible bracket illustrated in the accompany- 
ing photograph is used at the side of the main switch- 
board. As the latter is installed just behind a row of 





FLEXIBLE 


INSTRUMENT MOUNTING 


columns separating the generator room from the bays 
containing the step-up transformers, bus and oil switch 
compartments, the usual mounting of the synchroscope, 
frequency indicator and three edgewise voltmeters on 
a stiff bracket at the end of the panels would render 
them less conveniently seen from the floor of the oper- 
ating room than is now the case. By attaching the in- 
struments to a panel carried on hinges by two pieces of 
2-in. by 3<-in. strap-iron, and mounting the hinges on a 
third strip provided with offsets at top and bottom and 
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bolted by %%-in. bolts to the steel column at the ends, with 
swinging cable connection to the instruments, the lat- 
ter can easily be seen from points in the operating room 
proper, and if necessary can be swung toward any one 
of the generators which may be going into service on 
the bus. 


Mutual Forces Between Reactors 


The forces exerted between reactors during current 
surges may be either attractive or repulsive, this de- 
pending on the connection of the coils. If energy from 
a three-phase circuit is fed into the reactors similarly, 
the net force will be attraction. If the connections of 
one coil are reversed, the net force will be repulsion. 
The actual forces exerted between coils during short- 
circuits are shown by the accompanying curves, pre- 
sented originally before the American Electric Railway 
Engineering Association. 
These curves are plotted 
for maximum short-circuit 
current, allowance being 
made for reduction in force 
due to the time constant of 
the circuit. Reactors rated 
at 200 amp, 11,000 volts and 
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FORCES BETWEEN REACTORS WITH MAXIMUM SHORT- 
CIRCUIT CONDITIONS 


5 per cent reactance were considered in compiling the 
data. In all cases greater force is exerted between coils 
when they are mounted one above the other than when 
spaced horizontally. A single-phase short-circuit pro- 
duces the most intense stresses. The supporting struc- 
ture of a reactor should be designed to withstand twice 
this force, however, as it may exist if the short-circuit 
occurs when the instantaneous voltage is zero. 


Effect of Internal Characteristics of Transformers 
on Load Division and Wattless Currents 


When transformers having the same rated voltage 
are connected in parallel they will share a load inversely 
as their respective impedances. The wattless current 
which will flow between units is determined by their 
relative ratios of internal resistance to reactance. It 
‘an be seen, therefore, that if units of different manu- 
facture have to be used ample consideration should be 
given to their internal characteristics. 

In a paper presented recently before the American 
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Electric Railway Engineering Association, it was stated 
that reactance in the transiormer circuit causes a phase 
displacement in the delivered voltage by the amount of 
the reactive drop, which lags 90 deg. behind the current 
in the transformer. Resistance, on the other hand, 
causes a drop in voltage in phase with the transformer 
current. A change in the ratio of reactance to resist- 
ance will therefore affect the amount of wattless cur- 
rent carried by each unit. 

Taking an extreme case of two transformers in par- 
allel, one with an impedance made up chiefly of reac- 
tance and another mostly of resistance, the resistance 
drop in the latter would have to be equal to the reactive 
drop in the other; therefore the transformer currents 
would be approximately at right angles. The numerical 
sum of these currents would be considerably larger than 
their vector sum, which is the total load current. In 
other words, each transformer would be carrying a 
wattless current in addition to its load current. In 
practice, however, the difference between the ratios of 
reactance to resistance in different transformers is not 


usually large enough to cause a large wattless current 
to flow. 


Effect of Stored Magnetic Energy on Maximum 
Short-Circuit Current 


The maximum possible peak value of a short-circuit 
current may be anything up to twice the value of the 
steady short-circuit peak, depending on the amount of 
stored magnetic energy in the circuit at the instant the 
short-circuit occurs. The stored energy will be maxi- 
mum when the steady current is maximum, and since 





SHORT-CIRCUIT CURRENT WAVE SHOWING DISPLACEMENT 
the power-factor is zero during short-circuit, it will 
occur when the instantaneous voltage is zero. As 
pointed out in a paper presented recently before the 
American Electric Railway Engineering Association, 
the effect of stored energy is to displace the sinusoidal 
or steady short-circuit current wave, but owing to the 
time constant of the circuit which determines the dissi- 
pation of stored energy, the maximum peak is reduced 
about 10 per cent of its theoretical value. The accom- 
panying illustration shows a current wave which is dis- 
placed the maximum amount from the axis of reference. 


Locating Faulty Insulators with a Megger 


Is a megger suitable for faulty 


conditions? 


insulators under all 
O. S. G. 

A megger is very often ineffective in locating faulty 
insulators which are thoroughly dried out. We have 
in mind an extensive test of insulators on a large trans- 
mission system some of which a megger test indicated 
had infinite resistance. The insulators, however, punc- 
tured internally on a break-down test before the poten- 
tial was raised to the spark-over value. Moisture or 
dust on an insulator might cause a megger to indicate a 
low resistance and result in the scrapping of a sound 
unit. The megger has been used quite extensively, 


locating 


however, and is still being used with good results for 
detecting faulty insulators. 
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Generators, Motors and Transformers 


Calculation of the Magnetizing Current of Three- 
Phase Induction Motors.—S. PARKER SMITH AND W. 
H. BARLING.—It is shown how the large error in- 
troduced into the calculation of the magnetizing 
current by assuming a sinusoidal flux distribution 
can be avoided by simply taking the magnetic path 
one-third of the way along the pole-pitch, instead 
of at the middle, as usual. The several steps in 
the calculations of the magnetizing current are as 


follows: (1) Find the main flux ®noz =F . (2) Find 


the areas and lengths of the various parts of the 
magnetic circuit. (3) Find the flux density in the 
teeth and gap at © = 60 deg. (namely, 1.36 times the 
mean flux density in the respective parts) and the 
corresponding ampere-turns. (4) Similarly, find flux 
density in cores in usual way and the ampere-turns 
needed to drive flux over two-thirds of the pole-pitch. 
(5) Sum up the several ampere turns to find AT at 60 
deg. and calculate the magnetizing current from J] = 

AT 
2.24 qu 
phase and u = number of conductors per slot.—London 
Electrician, Oct. 16, 1914. 

Railway Motors.—R. E. HELLMUND.—The continua- 
tion of his article on considerations in the design of rail- 
way motors. In the present instalment the author deals 
with bearing housings, axle caps, bearings, dust guards, 
shafts, gear case and case support, the gear and pinion, 
the commutator cover and axle collars.—Elec. Journal, 
November, 1914. 


amp, where g = number of slots per pole and 


Lamps and Lighting 


Brightness Measurements.—A. G. WORTHING AND W. 
E. FORSYTHE.—In brightness measurements made with 
the Holborn-Kurlbaum optical pyrometer a source of 
error was discovered due to diffraction at the filament 
of the pyrometer lamp of the light from the back- 
ground. In some cases in measuring brightness errors 
as great as 60 per cent may occur, though in tempera- 
ture measurements the corresponding errors would be 
much less. Determinations were made of the ratio of 
the brightness of the pyrometer filament to the bright- 
ness of the image of the background formed in the same 
plane. The use of large filaments as pyrometer fila- 
ments and large angles for the entrance-cone angle tends 
toward making the pyrometer filament less bright than 
the background image when an apparent match is ob- 
tained; conversely, small filaments and small angles for 
the entrance-cone angle tend toward making the pyrom- 
eter filament brighter than the background image for 
an apparent brightness match. Some necessary work- 
ing precautions and some desirable working conditions 
are considered.—Phys. Rev., September, 1914. 

Neon Tubes.—GEORGES CLAUDE.—A brief French 


Academy paper on the influence of the diameter on the 
potential difference at the terminals of neon tubes.— 
La Houille Blanche, June, 1914. 

Search-Lanterns.—An illustrated note on automobile 
search-lanterns used by the French army.—London 
Elec. Review, Oct. 23, 1914. 


Flame-Are Electrodes.—H. STAFFORD HATFIELD.—A 
paper read before the German Bunsen Society. Since 
Bremer invented his are lamp, characterized by the use 
of calcium fluoride for the are production, many have 
tried to discover new “lighting salts.” A distinction 
must be made between salts which color the are and 
salts which produce a large candle-power. The former 
result can be accomplished by almost any metallic salt 
which evaporates. But as soon as metallic salts are in- 
troduced into the arc the crater disappears almost com- 
pletely and the white light radiation ceases. With the 
use of calcium fluoride this loss is 
compensated by the reduction of the 
voltage at the arc and by the radia- 
tion of yellow light in quantities far 
superior photometrically to the white 
light given out by pure carbon elec- 
trodes for the same current. It is 
curious that no other salts have been 
found which have the same effi- 
ciency. The white flame-arc elec- 
trodes in which magnesium fluoride 
and cerium fluoride are used are not 
nearly so efficient as electrodes for 
yellow light. This is due partly to 
physiological reasons. Lewis has 
recently devised a flame-are lamp in 
which the positive electrode is cov- 
ered by an outside cylindrical layer of 
illuminating salts, which protect the 
inner electrode core against the oxy- 
gen of the air so that the consumption is reduced. This 
is shown in Fig. 1, where A is a homogeneous carbon 
electrode and B a layer of lighting salts (a mixture of 
calcium fluoride, sodium, tungstate and potassium 
chromate). The arc is quiet when it starts from all 
points of the positive electrode. The effect is chiefly 
due to the fact that on the carbon terminals “there is 
formed a kind of cover which is easily wetted by the 
fused lighting salts so that there is an abundant sup- 
ply of the salts to the arc. There is no accumulation of 
slag.” The negative electrode is an ordinary homo- 
geneous carbon with a central core. The composition 
of the core is of importance but does not differ greatly 
from the usual composition. These electrodes must be 
used vertically. The life of one pair of electrodes is 
from forty to fifty hours. The specific consumption, 
including the series resistance for direct current, is 0.14 
watt per candle.—Zeit. f. Elektrochemie, Oct. 1, 1914. 

Generation, Transmission and Distribution 

Excitation and Voltage Control in Power Plants.— 
J. A. JOHNSON.—The Ontario Power Company has re- 
cently developed and put into successful operation a new 
system of excitation and voltage control, the fundamen- 
tal feature of which is the use of a separate individual 
exciter and automatic voltage regulator for each of its 
main generators, instead of the usual system of a single 
central direct-current plant common to the entire in- 
stallation. Other power plants have adopted the same 
practice.—Elec. Journal, November, 1914. 

Electric Cranes in Copper Refineries.—An illustrated 
article on the use of electric cranes in electrolytic cop- 
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per refineries for placing anodes in the electrolytic tanks 
and removing the refined copper cathodes.—Met. and 
Chem. Eng’ing, November, 1914. 

Blast-Furnace Gases.—J. E. JOHNSON, JR.—The first 
part of a fully illustrated article on the gas from 
blast furnaces, its cleaning and utilization—Met. and 
Chem. Eng’ing, November, 1914 


Installations, Systems and Appliances 

Trier.—H. HENNEY.—The first part of an illustrated 
article on the electric central station of the city of Trier 
in Germany. The steam-power plant was equipped 
originally in 1902 with two dynamos of 180 kw and 300 
kw respectively for the supply of both lighting energy 
at 440 volts and traction energy at 1600 volts. When 
the street railway was opened, a steam turbine was in- 
stalled with two generators for the supply of lighting 
and traction energy. Besides the direct-current system 
with distribution at 2 « 220 volts with earthed neutral 
wire, there is also a three-phase distribution system. 
For this purpose two three-phase generators are pro- 
vided of 1500 kw and 1850 kw respectively, giving 5000 
volts at fifty cycles. The article is to be continued.— 
Elek. Kraft. u. Bahnen, Oct. 14, 1914. 


Wires, Wiring and Conduits 

Testing High-Tension Cables.—LEON LICHTENSTEIN. 
-Stranded three-phase cables at 30,000 volts and 
single-phase cables at 60,000 volts have been in com- 
mercial use for some time. Every length of cable made 
is first tested in the cable works itself in order to find 
any accidental weak points. The author thinks that for 
this purpose testing with double the normal voltage is 
sufficient. After the cables have been placed in the 
ground they are again subjected to a test. In this case 
the author thinks that a test at 50 per cent above nor- 
mal voltage is fully sufficient. This necessitates for 
40,000-volt cables the use of 60,000 volts for testing. 
The author gives figures which show that the weights 
of transportable testing plants for this purpose become 
enormous, and he suggests that for this test high-ten- 
sion direct current obtained by the method of Delon 
would be preferable. A transportable 10-kva Delon con- 
verter is in commercial use by Siemens-Schuckert com- 
pany. The principle of the Delon converter is shown in 
Fig. 2. It consists essentially of a revolving insulated 





FIG. 2—DIAGRAM 


SHOWING 
PORTABLE DELON CONVERTER 


ARRANGEMENT OF TRANS- 


metallic arm which while revolving passes along a num- 
ber of isolated metallic electrodes. A is the revolving 
arm rotated about its center point and 1, 2, 3,4 arethe 
fixed electrodes. J, J], JJ], 1V represent four successive 
positions of the arm A in relation to the fixed electrode. 
One pole V of the high-tension transformer 7%’ is con- 
nected to the fixed metallic electrodes 1 and Zz. The 
other pole N is connected to the conductor l, of the 
stranded three-phase cable K. The metallic electrodes 
3 and 4 are connected to the two other conductors l, 
and l., respectively, of the three-phase cable. The arm 
A rotates synchronously with the alternator feeding the 
transformer and makes in position J connection between 
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1 and 3, then in position JJ connection between 2 and 4, 
and so on, so that the pole V of the transformer is 
alternately connected to l, and 1, respectively. There 
is not a direct contact between A and 1, 2, etc., but the 
gap is bridged by a spark. The position of the elec- 
trodes 1, 2, 3, 4, is so chosen that the rotating arm 
makes connection just in those instances in which the 
voltage curve of the transformer has a maximum. The 
author describes what happens if a cable is being 
charged by this method. While the cable is being 
charged the contact l, gets all the time positive charges 
and the contact l, all the time negative charges, while 
contact l, gets charges alternately changing in sign. 
The final result is that if the transformer voltage is 
50,000 volts effective, the voltage between /, and |, will 


be 50,000 & 2 & \/2—that is, about 140,000 volts—while 
between the contacts l, and 1, and between I, and l, the 
voltage will be half this amount—that is, about 70,000 
volts. The article is to be concluded.—Elek. Zeit., Oct. 
8, 1914. 

Earth Connections.—FRANCIS H. DAVIES.—An article 
giving brief illustrated descriptions of various methods 
of making earth connections.—London Elec. Review, 
Oct. 16, 1914. 


Electrophysics and Magnetism 

Thunderstorms.—W. J. HUMPHREYS.—The first part 
of a comprehensive and fully illustrated paper on the 
thunderstorm and its phenomena and the origin of 
thunderstorm electricity.—Journal Franklin Inst., No- 
vember, 1914. 

Electric Resistance of Metals at Very Low Tempera- 
tures.—L. SCHULER.—An illustrated review of the work 
of Prof. H. Kamerlingh-Onnes on the resistance of 
metals at very low temperatures (produced by the use of 
liquid helium). Planck’s and Nernst’s theoretical con- 
clusion that the electric resistance of absolutely pure 
metals vanishes at absolute zero temperature was con- 
firmed by Kamerlingh-Onnes experimentally for pure 
mercury. “At a temperature of 4.2 deg. absolute the 
resistance of the mercury was about 0.002 time the 
value at the freezing point of mercury. By decreasing 
the temperature below 4.2 deg. absolute there was 
within a few hundredths of 1 deg. a sudden decided 
drop of the resistance to less than 0.000001 time of the 
value at the freezing point. At the lowest temperature 
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FIG. 3—VARIATION OF RESISTANCE WITH FIELD STRENGTH 
AT 2 DEG. ABSOLUTE 
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reached in the experiment (1.8 deg. absolute) the re- 
sistance was about 0.000000001 the value at the freez- 
ing point.” The new condition in which the mercury 
is below 4.2 deg. absolute is called by Kamerlingh- 
Onnes “superconductivity” (Ueberlistfaehigkeit). Sim- 
ilar sudden drops in the resistance were obtained with 
tin at 3.8 deg. absolute and with lead at 6 deg. absolute. 
A very curious observation was made which seems to 
indicate that the superconductivity of metals at low 
temperature is effected by magnetic flux. The results 
of a decisive experiment are shown in Fig. 3. At a con- 
stant temperature of 2 deg. absolute the resistance of 
a bifilar-wound lead coil was measured in a magnetic 
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field which could be adjusted. The curve shows the re- 
sistance to be zero as long as the magnetic flux density 
is below 1000 gausses, but then it suddenly assumes a 
definite value which thereafter increases further with 
increase of the flux.—Elek. Zeit., Oct. 8, 1914. 


Electrochemistry and Batteries 


Electrical Process for Detarring Gas.—F. W. STEERE. 
—An American Gas Institute paper on a process which 
differs from the Cottrell process in that alternating cur- 
rent is used directly without being converted into high- 
tension direct current. The gist of the process is this: 
It is practically impossible in mechanical extractors to 
free the gas from tar in the extremely fine state of sub- 
division which naturally results from rapid condensa- 
tion. But there is no difficulty in removing relatively 
large drops. Now the electrical treatment simply con- 
verts the fine mist into large drops. The gas is sub- 
jected to an electrostatic treatment in the “ionizer” 
cperated by alternating current, and the result of this 
treatment is that the fine mist of minute tar globules 
is agglomerated into large drops. The gas with the 
large tar drops is then swept into some form of me- 
chanical extractor where a complete removal is effected 
with very little power loss. The process is now in com- 
mercial use at the plant of the Ford Motor Company 
at Detroit for cleaning the producer gas driving its 
large gas engines.—Met. and Chem. Eng’ing, Novem- 
ber, 1914. 

Calcium Carbide.—BESNARD.—An illustrated article 
giving some details of the design and construction of 
electric furnaces for manufacturing calcium carbide.— 
La Houille Blanche, June, 1914. 


Units, Measurements and Instruments 
Quality Test for Sheet Insulation.—PHILLIPS THOMAS. 
—In the course of development of a new type of sheet 


insulation it became apparent that no means of accurate 
discrimination in quality between closely similar sam- 





FIG. 4—PARALLEL-CAPACITY POWER-FACTOR BRIDGE 


ples was at hand. The author developed a bridge 
method of comparing the capacity and the power-factor 
of two condensers, one of them containing the insula- 
tion the quality of which is to be determined. The 
arrangement is shown in Fig. 4. C represents a con- 
denser of known and variable capacity, and K a stand- 
ard subdivided microfarad, the power-factors of C and 
K being known. R and r represent non-inductive re- 
sistors and c the condenser to be tested. This latter 
consists of the insulation sample, held between two con- 
ducting surfaces. An Einthoven string galvanometer 
is represented by g. The routine of making a test is as 
follows: Alternating current of proper voltage and fre- 
quency is applied at points 1, m. With K disconnected, 
the resistances of r and R are varied until a minimum 
deflection is read on g. Then C is adjusted until r and 
R are as nearly equal and as large as possible when the 
deflection of g is minimum. Then K is connected as 
shown and varied until a second minimum is obtained 
on g. Retaining K at above value, the values of R and 
r are slightly altered in succession until a third min- 
imum deflection is found. This final deflection may be 
made as small as desired, by dividing R and r into suf- 
iciently small steps. When a satisfactory balance has 
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been secured, the values of K, r, R and C are read, and 
the phase-angle of condenser C is found from the for- 


mula tan ® = where f is the frequency. The 


l 
2nfRK 
per cent power-factor of the sample is then 100 cos 0.— 
Elec. Journal, November, 1914. 


Telegraphy, Telephony and Signals 


Protection of Telephone Circuits—W. A. DARRAH.— 
Three essential elements including the principal com- 
ponents of protection for telephone circuits against haz- 
ards from other electric circuits are as follows: Open 
space cutouts (sometimes called spark-gaps), heat coils 
and fuses. Moreover, there are three general divisions 
of telephone apparatus requiring protection as follows: 
First, subscriber station apparatus; second, central office 
(telephone exchange) apparatus, and, third, cables (sub- 
marine, underground and aerial). The protection to be 
employed at these three places is discussed in detail.- 
Elec. Journal, November, 1914. 

Electric Signal System in Heating and Ventilating 
Installations —EDUARD GOLDBACHER.—The first part of 
an illustrated description of the electric signal system 
in use to control the heating and ventilation equipment 
of a hospital in Vienna. The temperatures are recorded 
at a central point by the use of electric resistance py- 
rometers. Electric manometers are used for recording 
the pressures of the steam. If the pipe burst indica- 
tion is at once made in the central office where the hu- 
midity in different rooms of the hospital is also electri- 
cally recorded.—Elek. u. Masch. (Vienna), Oct. 4, 1914. 


Book Reviews 


THE RAILWAY LIBRARY, 1913. Compiled and edited by 
Slason Thompson, director of the Bureau of 
Railway News and Statistics. Chicago, Ill.: R. R. 
Donnelley & Sons Company. 469 pages, Price, 50 
cents. 

This is a collection of noteworthy addresses and 
papers dealing with the railway issue, principally de- 
livered or published during 1913. It is a continuation 
of similar publications of the Bureau of Railway News 
and Statistics. The first number was issued in 1909, 
and one has been issued each year since that time. 
Many of the articles are on subjects that touch inti- 
mately the public policy issues that confront all classes 
of public utilities. 

LE TELEPHONE INSTRUMENT DE MESURE. 
Guyau. Paris, France: Gauthier-Villars et Cie. 
162 pages, 50 illus. Price, 2.75 francs. 

An excellent little treatise on the use of the telephone 
receiver as an electrical measuring instrument. The 
instrument is discussed from the experimental and 
mathematical points of view. The author has not only 
investigated the apparatus as an acoustical alternating- 
current galvanometer but he has also developed it as a 
particular form of vibration galvanometer, using optical 
interference for measuring the extent of the vibration. 
The book is divided into five chapters relating to the 
following topics: Constants of the telephone receiver; 
the receiver as an indicator of maximum or minimum; 
interference oscillographs; conditions of operation and 
computation for an interferential oscillograph, and 
movement of the telephone diaphragm. The style is 
that of the engineer rather than that of the mathema- 
tician or physicist. The book will be of interest to stu- 
dents of telephony and of alternating-current measure- 
ment. 


By Augustin 





New Apparatus 
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and Appliances 





An Illustrated Descriptive Record of Recently Developed 
Manufactured Products of Interest to Electrical Readers 





Submarine Signaling Device 


Illustrated herewith is an electrically operated oscil- 
lator which was made by the Submarine Signal Com- 
pany, Boston, Mass., for sounding, determining the 
proximity of icebergs and sending and receiving tele- 
phonic and telegraphic messages under water. By 
using one of these devices for sending and a microphone 
for receving it is declared that a submarine telegraphic 
message has been sent 31 miles. If an oscillator is also 
employed for receiving, it becomes possible to signal 
over longer distances. Claims have also been made that 
with six dry cells and an ordinary transmitter in series 
with the oscillator conversation has been carried on be- 
tween stations 400 yd. apart. 

The device, which is about 20.5 in. in diameter by 15 





OSCILLATOR FOR TRANSMITTING AND _ RECEIVING 
MARINE MESSAGES 


SUB- 


in. thick and weighs 850 lb., is very rugged and requires 
hardly any attention. It consists of a heavy diaphragm 
1 in. thick, which is made to vibrate by being attached 
to the axis of a copper cylinder sliding in a gap across 
which a high-frequency magnetic flux is induced. Sur- 
rounding the cylinder but separate from it is a split 
solid-iron ring inclosing an annular coil which causes 
a constant unidirectional flux to pass through the cen- 
ter of the ring and across the copper cylinder. The 
reluctance of the magnetic path is minimized by a 
stationary solid-iron core inside the cylinder. 

In grooves on both ends of the core are oppositely 
wound coils through which 500-cycle alternating-cur- 
rent energy is allowed to flow for signaling purposes. 
This sets up an alternating flux across the air-gap and 
through the copper cylinder which causes it to jump to 





and fro at the same frequency. The vibration is im- 
parted to the water, which is the transmitting medium, 
by the diaphragm attached to the cylinder. While this 
apparatus is built to consume 35 kw it can be operated 
by an ordinary telegraph key without excessive spark- 
ing, as the circuit is practically non-inductive. For de- 
termining the depth of water and the distance to a 
large body like an iceberg time is counted from the 
sending of a signal until an echo is heard. The dis- 
tance is then a function of the time. 


Electric Floor-Lamp Fixture 


The floor-lamp fixture shown herewith 
is 5 ft. 4 in. high and has been designed 
especially for reading purposes. The 
shade is of hand-woven reed, lined with 
silk, and is 20 in. in diameter. The fix- 
ture is equipped with cord and plug and 
two pull-chain sockets for 40-watt 
tungsten lamps. It may also be used 
with one pull-chain socket for a 100-watt 
lamp. 

The floor-lamp fixture described above 
is being placed on the market by the 
Federal Sign System (Electric), Chi- 
cago, Ill. 





Electrically Illuminated Revolving 
Barber Pole 


In the accompanying illustration is shown 
a barber’s pole equipped with glass cylinder 
and globe inside each of which is an electric 
lamp. The cylinder is decorated in brilliant 
colors of baked enamel and is revolved by a 
spring motor. It revolves an entire day with 
one winding. The pole is being manufac- 
tured by the Theo. A. Kochs Company, Chi- 
cago, Ill. 





Adjustable Lamp Holder 


The lighting fixture shown herewith is 
equipped with three pairs of disks which are 
so placed that they act as a universal joint. 
These disks are hollowed in the center and thus 
have a bearing only on the outer portion of 
the face. The hollow space between each pair 
of disks is filled with graphite paste which pro- 
vides permanent lubrication, The surplus cord 
is automatically taken up by means of a coil 
spring. A telescoping rod is inclosed in a 
metal tube, on the end of which is screwed a 
cap containing packing which bears on the rod. 
A brass clamp is provided for holding the lamp 
and shade, and it can be tilted at any angle. 
The fixture is being made by the Adjustable 

Light Holder Company, 828 Broad Street, Newark, N. J. 
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Dictaphone Controlled from Typewriter Keyboard 


A dictating machine has recently been developed by 
Thomas A. Edison, Inc., which is electrically controlled 
from the keyboard of the transcriber’s typewriter. By 
touching a button the operator can run over the record 
as often as desired without removing the hand from the 


TESTING THE “TRANSAPHONE” 


typewriting machine. In this way the typewriter oper- 
ator may operate her machine without removing her 
eyes from the typewritten page. The arm of the “transa- 
phone,” as the machine is called, is moved back by means 
of a magnet. 


Automatic Solenoid Brake 


Automatic solenoid brakes operating on either alter- 
nating current or direct current and designed for use 
with cranes, hoists, lift bridges, etc., have recently been 
placed on the market by the General Electric Company, 
Schenectady, N. Y. These brakes may be mounted on 
the floor or attached to the motor. When used with 
motors with ratings of 50 hp and higher the two base 





ALTERNATING-CURRENT AUTOMATIC SOLENOID BRAKE 


bars which support the brake are bolted to brackets. The 
two plate yokes which support each shoe are hinged at 
the lower end to the base bars and act as levers for ap- 
plying the necessary pressure to the shoes to make the 
braking effective. 

The energy for operating the brake is transmitted to 
the free or top ends of the yokes through horizontal 
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levers, which are attached to the movable element of the 
solenoid by means of links. When the solenoid is ener- 
gized the movable element is forced up to the end of its 
travel and the brake is released. When the coil is 
demagnetized the brake is set by gravity. 

The brake is equipped with a solenoid air-gap ad- 
juster designed to maintain constant the distance be- 
tween the upper and lower cores of the solenoid when 
the brake is on. The adjustment is made by means of 
a ratchet wheel, pawl and adjustment rod shown in the 
accompanying illustration. A shoe clearance adjuster 
is also provided for maintaining the clearance of the 
shoes constant. The solenoid used with the brake is of 
the inclosed, ventilated, rain-proof type and is equipped 
with a floating top core. With direct current a series- 
wound coil is used in crane work. Alternating-current 
solenoids are shunt-connected. Coils are designed for 
pressures as high as 2200 volts and for frequencies of 
from twenty-five cycles to sixty cycles. 


Continuous Grid-Type Resistor 


The resistor shown in the accompanying illustration 
is made of strong drawn wire and, instead of being 
built up of single or separate grids, each section is 
made in one continuous length. Each terminal is 
fastened to a loop of the section by a bolt and nut which 
forms an integral part of the resistor. It is claimed 
that the resistor is unbreakable, has a temperature- 





CONTINUOUS GRID-TYPE RESISTOR 


resistance coefficient similar to that of cast iron, and 
has good radiating properties and therefore may be 
heavily overloaded. The resistor is being made by the 
Electro-Mechanical Brake Company, West Bromwich, 
England, for which the Ellcon Company, 50 Church 
Street, New York, is the American selling agent. 


Self-Contained Generating Outfit 


A small generating unit consisting of a 1.25-kw, six- 
pole direct-current generator directly connected to a 
3-hp four-stroke-cycle single-cylinder gasoline engine 
has recently been developed by the Regal Gasoline En- 
gine Company, Coldwater, Mich. The field frame of the 
generator forms part of the engine-crank case. The set 
is operated at a speed of 500 r.p.m. The oiling system 
is automatically operated, the flow of oil starting when 
the engine starts and stopping when the engine stops. 
The switchboard is compact and is mounted on top of 
the generator as shown in the accompanying illustra- 
tion. It is made of two panels of asbestos wood and the 
wiring is concealed between the panels. Mounted on 
the board are a voltmeter, an ammeter, two pilot lamps, 
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automatic high-voltage and low-voltage cutouts and 
a starting button. The high-voltage cutout can be 
adjusted so that it automatically stops the engine 
when the battery voltage has been charged to a 
certain desired value. The low-voltage cutout auto- 
matically stops the engine and disconnects the battery 





SMALL SELF-CONTAINED GENERATING OUTFIT 


when the engine’s speed slows down so that the voltage 
of the generator becomes lower than that necessary to 
charge the battery. In starting, the generator is used 
as a motor. 


Automatic Electric-Steam Oven 


An electric oven which is heated with steam gener- 
ated by an electric heater in the base is being manu- 
factured by the Berkeley Electric Cooker Company, 282 
Monadnock Building, San Francisco, Cal. The cooker 
consists of a copper cylinder with double walls between 
which is a small quantity of water which is turned into 





CUT 


SECTION OF AUTOMATIC ELECTRIC 


STOVE 


steam when energy is supplied to the heater. Insulat- 
ing the outer wall of the cylinder from radiation is a 
layer of fire-resisting, non-conducting material held in 
place by a Russia-iron casing. Inside the cylinder are 
four compartments for aluminum cooking receptacles. 
After electricity is turned on, the temperature of the 
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oven is maintained uniform automatically by a steam- 
pressure diaphragm which interrupts or closes the cir- 
cuit as the pressure varies. The oven can be made to 
start cooking anything at a predetermined time by set- 
ting the time switch which is furnished with the appa- 
ratus. 


Automatic Motor-Driven Pump 


One of the features of the electrically operated pump 
illustrated herewith is the method of mounting the mc- 
tor and switching apparatus above the pump, where it 
may be kept free of damp cellar walls and floors. When 
the pressure in the tank is 40 lb. per sq. in. the motor 
is automatically cut off; then when the pressure falls 
to 25 lb. per sq. in. it is automatically restarted. The 
pump is double-acting and is rated at 275 gal. per hour. 
It is operated by a 0.25-hp motor, which is connected by 
a 1.5-in. belt to the pump. The pump, motor and switch 
are mounted on a cast-iron frame. Either a tank with 
a capacity of 220 gal. or one with a capacity of 315 gal. 





ELECTRICALLY OPERATED AUTOMATIC PUMP 


is used, the dimensions being 30 in. by 6 ft. and 36 in. 
by 6 ft. This pump is being made by the Dayton Pump 
& Manufacturing Company, Dayton, Ohio. 


Transmission-Line Calculator 


In the Electrical World of July 15, 1911, was de- 
scribed an alternating-current transmission line calcu- 
lator designed for the rapid calculation of voltage drop 
in alternating-current circuits. This device has been 
greatly enlarged so as to cover more extensively the 
field of transmission and distribution. In its new form 
the calculator consists of a threefold morocco-leather 
volume of quarto size (8.25 in. square), containing sep- 
arate diagrams for sixty-cycle and twenty-five-cycle 
work. Each diagram is laid out for four different 
spacings of conductor and is equipped with a revolving 
transparent disk. The diagrams have been doubled in 
diameter so that the various scales are more open and 
therefore more easily read than those of the first edi- 
tion, while at the same time they have been expanded 
so as to include a wider variety of operating conditions. 

For transmission at ordinary voltages quadrants are 
provided for 18-in., 36-in. and 60-in. spacing of con- 
ductors. It is possible by means of the spacing and 
frequency conversion chart to make determinations for 
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any spacing up to 100 in. and also for any frequency up 
to 100 cycles per second. For the benefit of those en- 
gaged in mill work quadrants have also been included 
for 6-in. spacing, and with this same work in mind the 
circular scales have been extended so as to include loads 
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DIAGRAM OF TRANSMISSION-LINE CALCULATOR FOR SIXTY- 
CYCLE WORK 


as low as 1 kva, voltages as low as 100 volts and dis- 
tances as small as 100 ft. 

A new proyision has been made for the calculation 
of the energy loss in a circuit, whereby it can be read 
at a glance together with the voltage drop. Other new 
features are the adaptability of the calculator to cur- 
rent determination, leading power-factors, transformer 
regulation and direct-current work, and also a special 
wire table which gives costs of bars and weatherproof 
wire as well as the usual information as to weights and 
ampere capacity. 

The calculator described above is being placed on the 
market by Robert W. Adams, 180 Taber Avenue, Provi- 
dence, R. I. 


Pull-Switch Rosettes 


The pull-switch rosettes shown in the accompanying 
illustrations are equipped with male and _ pendent 
“Fluto” caps. These caps are \% in., %4 in. and % in. 
in diameter. The rosette in this form, the manufac- 
turers declare, really becomes a 250-watt feed-through 





& 


ROSETTES EQUIPPED WITH PULL SWITCHES 





“ 


switch. The various sizes of caps make the rosette con- 
venient for attaching to small devices such as semi- 
direct fixtures, heating appliances, etc. Each switch is 
equipped with 10 ft. of black cord and a composition 
ball. Pass & Seymour, Inc., are manufacturing the 
rosettes described above. 
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Ceiling Fixture with Pull-Switch Attachment 


Illustrated herewith is a ceiling fixture which can 
be attached to a fixture stud or to the lugs on any 
standard outlet box without employing an insulating 
joint. One very desirable feature of the fixture is the 
switch and lever-arm attachment which enables the in- 
dividual unit to be controlled independently of all others 
on the circuit. The switch is not an integral part of 
the socket, and hence the fixture may be furnished with 
or without the mechanism. Three types of shade hold- 
ers have been developed for use with the fixture. 

When it is desirable to suspend the reflector at some 
distance below the ceiling a cap with a center-bushed 






X-Ray Pig-tarl 
Receptacie “8/17 





FIGS. 1 AND 2—EXTERNAL AND INTERNAL VIEWS OF CEIL- 
ING FIXTURES 


opening can be employed instead of the holder shown. 
The reflector is then attached by a standard shade 
holder to a brass-shell socket at the end of a drop cord. 
The fixture is being manufactured by the National X- 
Ray Reflector Company, 235 West Jackson Boulevard, 
Chicago. 


Time-Element Starting Device 


A time-element starter designed for use with motors 
when it is desired to start them whether overloaded or 
not has been developed by the Rowan Electric Manu- 
facturing Company, Baltimore, Md. If the initial inrush 
of energy is not sufficient to start the motor in a few 
seconds, some of the starting resistance is automatically 
cut out and the energy flow is increased. This opera- 
tion will continue until the motor starts or the fuse 
blows out. The device is suited for use with vacuum 
cleaners, pumps, compressors and other machinery 
where time gained in starting is of no particular 
value. Instead of a vertical solenoid, a flapper switch is 





TIME-ELEMENT MOTOR STARTER 


used in the accelerating mechanism. This is shown in 
the right of the accompanying illustration. The dash- 
pot mounted on the front of the switch retards its ac- 
tion. The contacts are of graphite and copper and are 
connected to copper laminations. The starter is oper- 
ated by push-button, float switch or pressure gage. 
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Jobber, Dealer and Contractor 


The Elements of Successful Selling 


Speaking before a commercial division session at the 
annual Jovian congress, Mr. W. E. Robertson, Buffalo, 
N. Y., delivered a very forceful address on selling. “As 
regards the individual,” said he, “the elements of suc- 
cess in selling rest on sincerity, industry and the intelli- 
gent application of knowledge gained through experi- 
ence. The biggest single factor is sincerity. I heard 
Hugh Chalmers, speaking at a banquet in Buffalo sev- 
eral years ago, use a simile which made a deep impres- 
sion upon me. To emphasize the importance of sincer- 
ity, he said, you can no more maintain an insincere 
thought in your mind and have the man to whom you 
are talking receive a sincere thought from you than you 
can throw a cup across this table and expect the man on 
the other side to catch a platter. That which you give 
is received. Have conviction. Believe that you are 
serving mankind and believe that for serving you are 
entitled to the reward of honest effort.” 


Contractors, Dealers and Central Station Unite 


“To give Brooklynites the best of electric service at 
a minimum of expense” is the purpose of a Brooklyn 
(N. Y.) society composed of contractors, fixture dealers, 
manufacturers and representatives of the local electric- 
service company. The society, which is officially called 
the Kilowatt Club, is the outgrowth of a co-operative 
arrangement between the contractors and the Edison 
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KILOWATT CLUB’S HEADQUARTERS AT ELECTRIC SHOW 


Illuminating Company of Brooklyn to wire houses at a 
flat rate per room, allowing the new consumer to pay for 
the work on a monthly instalment basis. At the Elec- 
trical Exposition held recently in New York City the 
electric-service company devoted one end of its space to 
the club’s headquarters, which is shown in the accom- 
panying illustration. Booklets describing the house- 
wiring plan were distributed from the booth by repre- 
sentatives who were present to explain the details and 
arouse interest in the project. Considerable enthusi- 
asm was expressed by the contractors, who secured a 
number of orders to wire houses each day during the 
exposition, which lasted ten days. To remove anyone’s 
objections to having his house wired on the ground that 
the woodwork, etc., would be torn up, a section of a wall 
and floor were exhibited to show how flexible conduits 
are fished between outlets with no resulting damage. 
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The Electrical Contractor and the Central Station 


At the recent convention of the Rhode Island Elec- 
trical Contractors’ Association Mr. E. R. Davenport, of 
the Narragansett Electric Lighting Company, Provi- 
dence, stated that his company considers the electrical 
contractor as important as one of its own departments. 
The Narragansett company does not give free renewals, 
being of the opinion that the consumer should pay for 
lamps just as the gas user does for mantles. Citing 
further co-operation, the speaker said that the com- 
pany had never done any of its own wiring, and that 
even where services are changed over from direct to 
alternating current the work is given out to the con- 
tractor. If a house-wiring campaign is inaugurated 
shortly, the wiring will be done by local contractors. 
Mr. Davenport said that it is difficult in conducting 
special sales to satisfy everyone, but previous to the 
present lamp campaign being inaugurated in Providence 
the approval of several contractors was secured before 
a public announcement was made. By carrying a large 
stock of appliances the company benefits the jobber as 
well as the contractor, allowing both to make a profit 
without the expense of a special stock. The low rates 
for electric service at Providence are a powerful factor 
in the contractor’s welfare. Mr. Davenport urged con- 
tractors to come at once to headquarters in case of any 
misunderstanding or inquiry, and pledged the fullest 
co-operation of his organization in behalf of electrical 
advancement. 


Value of Proper Wiring for Incandescent Lamps 


The effect of low voltage on lamp service and energy 
consumption was discussed by Mr. M. D. Cooper, of the 
National Lamp Works, Cleveland, Ohio, before the 
Massachusetts Contractors’ Association, recently. The 
author gave a number of useful tables, among which 
was one giving the allowable current for a drop of 1 
volt for various circuit lengths and sizes of wire com- 
monly used in interior installations, with segregations 
of currents prohibited by the capacity and 660-watts- 
per-circuit rules. The circuit lengths included varied 
from 15 ft. to 500 ft. Mr. Cooper recommended figur- 
ing wiring not to exceed an interior drop of 1 volt in 
lighting installations. A decrease of 1 volt at the termi- 
nals of a 110-volt lamp cuts the candle-power 3% per 
cent, the wattage 11% per cent, the efficiency 2 per cent, 
and the renewal expenses 15 per cent. This means, 
with a 40-watt lamp, a loss of candle-power equivalent 
to 15 cents, a loss of 6 cents in income from energy 
sold, and a 30 per cent increase in lamp life. In other 
words, the total cash loss to the customer is 4% cents, 
figuring the renewal price at 30 cents and energy at 
10 cents per kw-hr. The effect of a considerable drop 
in voltage on the operation of heating appliances is not 
so generally realized as it should be. 

Excessive drop entails a loss to the contractor of the 
extra outlets and copper required to minimize the volt- 
age fall. The owner loses in quantity of light, in econ- 
omy of production and satisfactory service, and the 
central station loses in the sale of energy. It is highly 
important, in Mr. Cooper’s estimation, to pay more at- 
tention to baseboard and wall outlets for appliance 
service. In twenty-one industrial plants at Cleveland 
the average drop on lighting circuits was 2.94 volts 
with an average load of 5.1 kw; in twenty commer- 
cial installations (mercantile) the average was 3.03 
volts with an average load of 10.9 kw, and in eighteen 
apartments the average drop was 1.8 volts with an 
average load of 0.462 kw, while in fourteen houses there 
was an average drop of 1.29 volts with a lighting load 
of 0.655 kw. 
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Industrial and Financial News 


Public Utility, Commercial, Corporate and Trade Devel- 
opments—The Electrical Material and Security Markets 


Electric-Sign Instailations.—A large electric sign has re- 
cently been erected at Washington, D. C., by the Thos. 
Cusack Company, Buffalo, N. Y., for Liggett & Myers. 
The flasher and operating equipment for this installation 
was supplied by the Betts & Betts Corporation, New York. 
The latter company has also received an order for three 
large flasher dimmers for use at the Panama-Pacific Ex- 
position. 

China Adopts Radio Communicating Apparatus.—It is 
reported that a ten-million-dollar contract has been closed 
between China and the Marconi Wireless Telegraph Com- 
pany, Ltd., of London, for the installation of a number of 
radio communicating stations. Under the terms of this 
contract the company will receive a certain remuneration 
and in addition a royalty of 15 per cent on receipts for the 
next twenty-five years. 


Electric-Vehicle Prospects Bright in Utah—Mr. George 
D. Smith of the General Vehicle Company has been in Salt 
Lake City during the past week making a study of the 
electric-vehicle situation in Utah. Mr. Smith reports that 
prospects are bright for a rapid extension of the use of 
both commercial and pleasure machines owing to the favor- 
able road conditions and the most satisfactory business 
which the business houses and industrial concerns are en- 
joying. 

Turbo-Generators for New Haven, Conn., and Bridgeport, 
Conn.—The United Illuminating Company, New Haven, 
Conn., has arranged to add to the equipment of the Grand 
Avenue station in New Haven two 4000-kw Curtis steam 
turbo-generators. In the Congress Street station at Bridge- 
port, Conn., will be installed two additional 2500-kw Curtis 
units of the same type. The contract to build these ma- 
chines and all accessories has been awarded the General 
Electric Company, Schenectady, N. Y. The new units, 
it is expected, will be placed in operation next spring. 


Greenville (Ohio) Business Shows 40 Per Cent Increase. 
—The Greenville (Ohio) Electric Light & Power Company’s 
business for 1914 has shown an increase of 40 per cent 
over that for the same period last year, according to the 
president of the company, Mr. D. L. Gaskill, who is widely 
known as the secretary of the Ohio Electric Light Associa- 
tion and the National District Heating Association. During 
the last twelve months the rating of the Greenville plant 
has been doubled and a new coal dump and other improve- 
ments have been added. Greenville has a population of 
7500. Mr. S. M. Rust is superintendent. 


To Manufacture Cheap Commercial Electric Vehicles in 
Quantities—A new manufacturing plant has been built by 
the Ward Motor Vehicle Company at Mount Vernon, N. Y., 
where the company purposes to manufacture a low-priced 
750-lb. electric truck which will have a total mileage of 35 
miles to 45 miles a charge. The plant is 162 ft. by 302 ft., 
and provision has been made to manufacture 3000 cars a 
year. The “Ward special,” as the new vehicle is called, 
is equipped with Timken axles and a Westinghouse motor, 
and was exhibited at the recent New York Electrical Show 
for the first time. It is planned to build 500 of these trucks 
for the present season. 


Heat Tests of Synthetic-Gum Insulating Material.— 
Samples of the synthetic-gum insulation “redmanol,” manu- 
factured by the Redmanol Chemical Products Company, 636 
West Twenty-second Street, Chicago, have been tested by a 
number of electrical manufacturers with successful results. 
One reported particularly favorably upon the ability of red- 
manol to withstand heat and to resist carbonization in the 
presence of arcs. As pointed out in the article on page 923 
of our issue of Nov. 7, redmanol is heated and softened dur- 
ing the process of forming it, but after being formed it re- 


mains unaffected by heat and will not soften even at high 
temperatures. 


Growth of Gas and Electric Company.—The total number 
of customers supplied with gas, steam and electricity by the 
Pacific Gas & Electric Company has more than doubled in 
the last seven years, according to a statement recently made 
by Vice-president Hockenbeamer. Comparing the number of 
customers served by each of the three departments in 1907 
with the present service, he states that the gas consumers 
have increased by 99,727, electric-energy consumers by 
91,979, and steam and water consumers by 3854. The com- 
pany is now serving in all departments a total of 368,498 
patrons. 

Cadmium in the United States.—According to the United 
States Geological Survey, cadmium, which is used in the 
manufacture of automatic-sprinkler apparatus and fuses, 
has been produced in this country since 1907 in metallic- 
stick form. There are now three American firms making 
cadmium either in sticks or as cadmium yellow. The prin- 
cipal cadmium-producing country is Germany, which in the 
last few years has had an output of between 90,000 lb. 
and 100,000 lb. annually, sold at 43 cents to 67 cents per lb. 
The United States has annually imported 4000 lb. to 14,000 
lb. of stick cadmium from Germany, but in 1913 the imports 
dropped to 1656 lb., valued at $1,232. 


Krupp-Diesel Engines to Be Made in America.—The 
American Krupp System-Diesel Engine Company, 165 
Broadway, New York, has been formed to manufacture 
the Diesel engines, developed by the Friedrich Krupp, 
A. G., Germaniawerft, Kiel, Germany. These engines have 
met with considerable success in European countries, 
particularly in Germany, where they are being used in 
manufacturing establishments and central stations. In the 
latter service frequently the entire energy output for small 
towns is obtained from Diesel engine sets. In large sta- 
tions they are often used to assist in taking care of the 
peak loads. Diesel engines are also sometimes utilized 
in substations to take the place of storage batteries. 


Kerosene Oil for Resistance Measurements.—Special 
kerosene oil for use in resistance measurements is being 
placed on the market by the Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, Pa. The oil is recom- 
mended for use by the National Bureau of Standards. The 
oil has been found to absorb little water and is free from 
acids and acid-producing substances. Two grades of oil 
are produced—the “light government” oil and “medium 
government” oil. The former oil is used in sealed resistance 
standards and in apparatus where no special devices are 
provided for stirring. It may be used where it is desired 
to maintain as nearly as possible the same temperature 
throughout. The latter oil is used in comparison baths 
and for standard resistances designed for heavy currents. 
The “medium” oil is said to be more useful than the “light” 
oil. 

South American Opportunities—Mr. C. E. Sharp, who 
represented the Business Men’s League and the St. Louis 
League of Electrical Interests in a tour of South American 
countries, in the November Jovian cites a number of his 
experiences and observations. He states that the landing 
places on the west coast are bad and that the mail sacks 
are usually thrown from the deck of steamers to the light- 
ers. For this reason packages sent by parcel post should 
be properly and thoroughly wrapped. Freight shipments 
should be carefully packed in small lots because often they 
are sent from the ports to the interiors by mule-back, man- 
back or llama-back. Mr. Sharp also spoke of the need 
of reciprocal trade. Our share of South American exports 
is only about 16 per cent, he asserted, and it ought to be at 
least 50 per cent or 60 per cent—the same as with Mexico. 
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A handicap to manufacturers of this-country is the lack 
of direct American banks in South America. Plain dis- 
counts should be used and there should be no substituting of 
orders. Only high-class salesmen should be sent to the 
South American republics. The trade is desirable in every 
way, because great quantities are ordered at one time. 


Steam as a By-preduct of Gas Engines.—The Bruce-Mac- 
beth Engine Company, Cleveland, Ohio, has received orders 
from the following concerns for gas engines equipped with 
apparatus for generating low-pressure steam: The Mirro- 
scope Company, Cleveland, Ohio; the Steffan Shoe Company, 
Buffalo, N. Y.; the Strootman Shoe Company, Buffalo, 
N. Y.; C. W. Downey (garage), Cleveland, Ohio; the J. P. 
Eustis Manufacturing Company, Cambridge, Mass.; the 
Detroit City Gas Company, Detroit, Mich.; the Wellington 
Milling Company, Wellington, Ohio; the Ohio State Reform- 
atory, Mansfield, Ohio; the Chisholm Steel Shovel Works, 
Cleveland, Ohio; the Consumers’ Ice & Cold Storage Com- 
pany, Lexington, Ky.; the American Glove Company, Dun- 
kirk, N. Y.; the Younglove Building, Cleveland, Ohio; the 
Wood & Spencer Company, Cleveland, Ohio; the Northside 
Cameraphone Building, Pittsburgh, Pa.; the United States 
Paper Goods Company, Cincinnati, Ohio; Swarthmore Col- 
lege, Swarthmore, Pa.; the Cleveland Steel Barrel Com- 
pany, Cleveland, Ohio, and the Fessenden Light & Power 
Company, Fessenden, N. D. 


High-Efficiency Incandescent-Lamp Fixtures for Armories. 

-The armory board of New York State has approved an 
order for 250 sets of lighting fixtures for nitrogen-filled 
lamps from the Electric Operations Company, until recently 
the McLeer Electric & Manufacturing Company, Bush 
Terminal, Brooklyn, N. Y. Fixtures designed by this com- 
pany for use in armories are equipped with a 20-in. bathtub- 
enameled-steel reflector, black on top and white underneath. 
The above company is also making various types of steel 
service and cutout boxes. These boxes are electrically 
welded and are equipped with a ring handle which when 
not in use reposes in a depression in the door of the box. 
These boxes are being supplied in considerable quantities to 
the following concerns: L. K. Comstock & Company, the 
Western Electric Company, the Sprague Electric Works of 
the General Electric Company, and the Thompson-Starrett 
Company. Other activities of the Electric Operations Com- 
pany include the repair and manufacture of motors and 
the manufacture of a fire extinguisher designed by Mr. W. 
Lawrence, mechanical engineer for the Interborough Rapid 
Transit Company. This extinguisher will be sold exclusively 
by the Electric Operations Company to electric concerns, but 
the Hansin Neiter Safety Company has been formed to sell 
it in other fields. 


Activities of Boston Edison Company.—During the year 
a storage battery has been installed at the Homer Street 
substation of the Edison Electric Illuminating Company, in 
Newton, Mass., and will shortly be in operation. This is the 
first installation ever made of a storage battery in connection 
with an alternating-current distribution system, and it is 
expected that this equipment will be of much value to both 
the railway and commercial lighting and power service in 
this district. A new 15,000-kva turbo-alternator has just 
been installed at the L Street station in South Boston. The 
substations on Stuart Street, Boston, Beacon Street, Chelsea, 
and Massachusetts Avenue, Lexington, have all been com- 
pleted and are in successful operation. The erection of a 
permanent substation in the Dorchester district has been 
postponed until another year. During the year transmis- 
sion lines have been placed underground from Dedham 
through Norwood to Walpole, from Natick to Framing- 
ham, from Waltham to Lexington, from Arlington to Wo- 
burn, and from East Boston to Chelsea. One of the most 
notable contracts of the year was with the town of Wake- 
field, which formerly operated a municipal lighting plant 
but changed to Edison service, following the example of 
Wellesley and Norwood. An agreement of much interest 
has also been entered into between the Edison company and 
the Boston Elevated Railway. The principal generating 
plant of the latter is only a few hundred feet away from 
the L Street station, and an installation of underground 
cables and a 9000-kw frequency-changer set will permit 
the interchange of twenty-five-cycle and sixty-cycle energy 
at advantageous points on the mutual load curves. 
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Corporate and Financial 


Western States to Issue $731,000 Three-Year Notes.—The 
California Railroad Commission has authorized the Western 
States Gas & Electric Company to issue $731,000 three- 
year 6 per cent. notes for retiring floating debt and making 
important extensions and additions to the properties which 
serve communities centering at Stockton, Richmond and 
Eureka. 

To Buy Back Dividend Scrip.—The Philadelphia Company, 
by Mr. C. J. Braun, Jr., secretary, has sent the following 
notice to stockholders: “In order to avoid inconvenience and 
expense both to yourself and to the company, we have ar- 
ranged to obtain funds from an outside source with which 
to purchase its common-stock dividend scrip issued Nov. 2, 
1914, to the holders of ten shares and under, provided the 
said scrip is surrendered immediately.” 


International Steam Pump Company.—Over 60 per cent 
of the first lien sinking-fund bonds having been deposited, 
the committee has given notice that after Dec. 15, 1914, de- 
pesits will be received only upon such terms as shall be 
approved by the committee. The committee hopes to be in 
a position at an early date to formulate and announce a plan 
of reorganization. The committee is composed of Messrs. 
Charles H. Sabin, chairman; Thomas B. Gannett, George G. 
Henry, R. Walter Leigh, H. J. DeLanoy Meijer and Allen T. 
West. 


Byllesby Note Offering.—H. M. Byllesby & Company, 
Chicago, are offering $450,000 three-and-one-half-year 6 
per cent gold notes of the Louisville (Ky.) Gas & Electric 
Company at 97, yielding 7 per cent. Proceeds of the notes 
are to go for retiring floating indebtedness and important 
extensions and additions to the property, one being the en- 
largement of the principal generating station to take care 
of the increasing electric load. These improvements were 
all under way when the war began and could not be dis- 
continued. 


Atlantic Gas & Electric Bond Deposits.—At the office of 
the Guaranty Trust Company of New York, depositary for 
the bonds of the Atlantic Gas & Electric Company, it was 
stated that the bonds are coming in at a very satisfactory 
rate. The committee has permanently decided on Nov. 25 
as the last day on which Series “A” bonds may be deposited, 
after which date deposits will be received only upon such 
terms as shall be approved by the committee. The com- 
mittee is composed of Messrs. Charles H. Sabin, chairman; 
F. W. Allen, W. H. Bennett and Frank B. Newell. 


Boston Edison Company Growing Faster.—Despite war 
conditions, the Boston Edison Illuminating Company ex- 
perienced a greater growth rate during the past three 
months than in the corresponding period of the previous 
year. While the industrial demand has lessened somewhat, 
the domestic demand has grown so rapidly that the company 
has had to take on additional help. The contract with the 
New Haven Railroad for 400 hp at the Back Bay Station 
and the recent contract for over 300 hp with the City Club 
will cause the company’s reports to show still greater gains. 


Bondholders’ Committee Arranges for Interest Payment. 
—The committee representing holders of the first lien re- 
funding 5 per cent gold bonds of the Kansas City (Mo.) 
Railway & Light Company announces that it has arranged 
for the payment on Nov. 16, 1914, of interest on the bonds 
from May 15, 1914, to Nov. 15, 1914, at the rate of 5 per 
cent. Interest will be paid to holders of certificates of de- 
posit representing the bonds. The bonds were due May 15, 
1913. The bondholders’ committee is composed of Messrs. 
John B. Dennis, J. J. Hanauer, Acosta Nichols and James J. 
Storrow. 


Water Power Company in Hands of Receiver.—The Great 
Shoshone & Twin Falls Water Power Company went into 
the hands of a receiver on Nov. 2 owing to prevailing condi- 
tions in the money market. Judge Dietrich, in the United 
States court, on petition of Mr. James R. Towle, of Twin 
Falls, appointed Mr. William T. Wallace receiver. The 
petition sets up that the company has no bonded indebted- 
ness but had financed itself with short-time loans. These 
notes are now due in the East, with no funds to meet them 
and no opportunity for extension or renewal. It is stated 
that the company is to be refinanced under the receivership. 
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Pacific Gas & Electric Shows Gains.—The Pacific Gas & 
Electric Company, San Francisco, reports the number of 
consumers in the electric department on Sept. 30 as 143,134, 
a gain of 91,979 since the company started in 1907. The gain 
over 1913 was 16,580, or roughly 13 per cent. 


Detroit Edison’s First Decade.—The Detroit Edison Com- 
pany has issued a pamphlet showing the operations for the 
first ten years of its existence, from January, 1903, to 
September, 1914. The company was incorporated on Jan. 
17, 1913, in New York. It purchased the Edison Illuminating 
Company of Detroit and the Peninsular Electric Light Com- 
pany, both doing business in Detroit. The company also 
owns all the stock of the Eastern Michigan Edison Com- 
pany. The area under service is 428.2 miles and has a 
population of 759,462 inhabitants. Since the Detroit Edison 
Company’s incorporation its total earnings have grown 
from $533,847 to $5,546,587. The maximum load has grown 
from 8400 kw in 1904 to 74,800 kw in 1913 and the output 
from 14,640,000 kw-hr. in 1904 to 282,484,300 kw-hr. in 1913. 
The company’s load-factor was but 19.9 per cent at the be- 
ginning but is now 43.1 per cent. The principal business of 
the company is the supply of energy to private customers, at 
least 80 per cent of the revenue being from this source. 
The capital of the company has been raised by issues of 
stock, issues of 6 per cent ten-year debenture convertible 
bonds, and two different issues of 5 per cent bonds. The 
outstanding capital Sept. 30, 1914, was $13,486,100 capital 
stock, $3,464,700 of 6 per cent convertible bonds, $10,000,000 
of Detroit Edison Company 5 per cent bonds due 1933, and 
$3,901,000 of Eastern Michigan Electric Company 5 per cent 
bonds due 1931. The consolidated earnings and income ac- 
count show the gross earnings to have increased from $685,- 
504 in 1904 to $6,189,300 in 1914. Operating expenses in 
1904 were $451,313 and in 1914 were $3,572,873. The net in- 
come, therefore, grew from $234,191 in 1904 to $2,616,427 
in 1914. After deducting interest charges, the net before 
adjustment and depreciation was $106,465 in 1904 and 
$1,791,791 in 1914. 


Stockholders’ Protective Committee Formed.—A_protec- 
tive committee for the deposit of common and preferred 
stock of the Atlantic Gas & Electric Company has been 
formed, composed of Messrs. H. A. McElwain, president of 
Alonzo Elliott & Company, Manchester, N. H.; E. Howard 
George, of Durell, George & Company, Boston, and Thomas 
C. Perkins. In a letter to the stockholders urging them to 
deposit their stock with the committee, Mr. Perkins said, in 
part: “From the report of Stone & Webster relating to the 
Atlantic Gas & Electric Company, referred to in my pre- 
vious circular (printed in the Electrical World, Oct. 31, 
1914), as I understand it, the essential conditions neces- 
sary to put the Atlantic company on its feet are substan- 
tially as follows: First, to provide substantially $100,000 
in cash to liquidate the unsecured obligations of the At- 
lantic Gas & Electric Company and of the Atlantic Con- 
struction Company, or to provide some means of funding 
the same; second, to provide substantially $100,000 in cash 
to pay the interest due on the purchase-money notes and 
on the first mortgage bonds of the Eastern Pennsylvania 
Power Company, one of the subsidiaries of the Atlantic 
Gas & Electric Company, which interest payments are now 
due, or to provide some method of permanently funding 
same; third, to provide $30,000 in cash, the amount esti- 
mated as necessary to close up and complete the construc- 
tion work on the new power plants in New Jersey and 
Pennsylvania, and to provide substantially $60,000 addi- 
tional in cash for additional transformers, meters, etc., 
necessary during the coming year to take care of the 
rapidly increasing business of the subsidiary electric-light- 
ing companies. In addition to the above it will be neces- 
sary to provide as soon as practicable approximately $200,000 
in cash to liquidate the secured obligations of the Atlantic 
Gas & Electric Company, thus releasing the securities of 
the Atlantic company now held as collateral for these 
obligations. In other words, approximately $500,000 in 
cash must be provided, about half of this amount at once 
and the balance as soon as practicable, through the sale of 
securities or otherwise, or some general plan effected for 
funding these obligations. Failing this, some sort of a 
reorganization of the Atlantic company will have to be made 
which will provide the money or accomplish this result.” 


ELECTRICAL WORLD 


979 


LIGHTING INDUSTRY IN MIDDLE WEST 


August Figures for Electric Utilities in Central States Show 
a Lessening Growth Rate—East North Central 
States Keeping Up to Past Records. 

The operation figures from the electric utility companies 
of the Middle West, as collected by the Electrical World, 
show that the depression owing to the war has caused some 
TABLE I—COMPARATIVE FIGURES COVERING THE OPERATIONS OF 70 PER 

CENT OF THE CENTRAL-STATION INDUSTRY OF THE EAST NORTH 

CENTRAL STATES OF OHIO, MICHIGAN, INDIANA AND 
WISCONSIN (ILLINOIS EXCLUDED) 


Income DerIveD FROM SALE OF ENERGY OuTPUT IN 


ENERGY Kw-Hr. 
Per Per 
1914 1913 Cent 1914 1913 Cent 
In- nh 
crease crease 


May $1,895,130 $1,713,766 10.6 93,815,971 | 86,001,868 9.1 
June 1,776,809 1,592,880 11.5 90,248,607 | 81,626,045 10.6 
July 1,821,029 1,699, 163 7.3 94,192,229 | 85,167,825 10.6 
August 1,997,575 1,814,775 10.0 107,904,474 | 97,665,027 10.6 











curtailment in all sections with the exception of the East 
North Central States. The companies in the States of Ohio, 
Michigan, Indiana and Wisconsin maintained their growth 
rate, as experienced in the previous months, in both income 


TABLE II—COMPARATIVE FIGURES SHOWING THE OPERATIONS OF 80 PER 
CENT OF THE CENTRAL-STATION INDUSTRY OF THE WEST NORTH 
CENTRAL STATES 


IncomE DerIveD FROM SALE OF ENerGy Output IN 


ENERGY Kw-Hr. 

Per Per 

1914 1913 Cent 1914 1913 Cent 

In- In- 
crease crease 

May $778 ,029 $633 , 432 23.0 76,302,296 | 55,015,511 38.7 
June 754,935 610,224 23.6 71,864,644 53,909,090 33.3 
July 749,597 676,788 10.9 75,463,726 | 66,525,278 13.4 
August 755,420 738, 123 2.3 76,451, 635 


73,560, 807 


i] 


and output. The figures received from the State of Illinois 
are very meager, and while they show a 10 per cent growth 
in income and a 23.7 per cent increase in output over 1913, 
they represent such a small portion of the central-station 


TABLE III—JUNE, JULY AND AUGUST OPERATIONS OF THE CENTRAL- 
STATION COMPANIES IN THE EAST SOUTH CENTRAL STATES 


* Income Derivep From SALE oF Enerey Ovurput IN 


ENERGY Kw-Hr. 
Per Per 
1914 1913 Cent 1914 1913 Cent 
n- In- 
crease crease 
June (50 per 
cent of indus- 
try). $246 S76 $235 , 469 5.0 10,893,631 10,191,363 7.0 
July (75 per 
cent of indus- 
try) 279,389 245,676 13.7 15,601,528 | 13,095,744 19.2 
August (83 per 
cent of indus- 
try) 362,754 351,414 3.2 17,575,372 


15,814, 846 11.1 


activities of the State that they can have no definite weight. 

The companies in the Northwestern group did not expe- 
rience the same rate of growth in July and August as they 
did in previous months. Table II represents the operations 
of twelve companies in this section, of which but two showed 
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a decrease in output for the month. One of these showed 
but a small decrease in output and none in income. The 
lessening in growth, however, it would seem from Table II, 
was not altogether due to poor times but may have been 
because of decided activities in the previous year. The fig- 
ures in Table III are not comparable, but simply represent 


TABLE IV—JUNE, JULY AND AUGUST OPERATIONS OF CENTRAL-STATION 
COMPANIES IN THE WEST SOUTH CENTRAL STATES 


EnerGy Ovrevut IN 


Income Dertvep FROM SALE OF 
C Kw-nr. 


ENERGY 


Per Per 


1914 1913 Cent 1914 1913 Cent 

In- In- 

crease crease 
June (66 per 
cent of indus- 

try) $574,410 $490,007 13.0 19,843,957 | 14,246,882 39.3 
July (66 per 
cent of indus- 

try) : 591,572 518, 169 14.2 20,952,906 | 15,784,865 32.8 
August (72 per 

cent of indus- 
ee cs en 695,941 629 ,340 10.6 22,988,356 | 18,102,013 27.1 


all the returns received by the Electrical World from compa- 
nies operating in Kentucky, Tennessee, Alabama and 
Mississippi. In like manner the figures in Table IV cannot 
be compared month by month. However, the difference in 
companies represented is much less in this group than in 
the Southeastern group. 


TABLE V—RETURNS FOR MAY, JUNE, JULY AND AUGUST OPERATIONS FROM 
CENTRAL-STATION COMPANIES IN THE CENTRAL STATES (EXCLUD- 
ING ILLINOIS) 


Income Dertvep FRoM SALE OF Enercy Ovrrvcr tn 


| 
| 
ENERGY 











| 
| Kw-nr. 
io oe.) ll Oe “ ae 
Per | Per 
1914 1913 Cent 1914 1913 Cent 
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cent of indus-| | | | 
try) ¥. 4,389,696 | 4,051,678 8.4 | 247,501,400 | 226,276,638 9.4 
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The figures for the entire Central group, with the excep- 
tion of Illinois, as contained in Table V, indicate a falling 
off in the rate of growth. The growth rate for August, 
however, was greater than many states show in normal 
times. Of all the companies which reported to the Electrical 
World from the Central States, but six showed any falling 
behind 1913, and of the six the only one to show a serious 
decrease has been falling behind now for some time. 


Business Notes 


The Habirshaw Wire Company has removed its sales of- 
fice from the Metropolitan Tower, New York, to its works 
in Yonkers, N. Y. 

The American Rotary Valve Company has moved its gen- 
eral offices from 1510 Lytton Building, Chicago, to Anderson, 
Ind., where the company’s factory is situated. 

The Ellcon Company, 50 Church Street, New York, has 
recently secured the rights to sell in America resistance 
grids manufactured by the Electro-Mechanical Brake Com- 
pany, West Bromwich, England. E. C. Geither, formerly 


with the Ingersoll Rand Company, has been placed in charge 
of the selling of this material. 
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The Electric Operations Company, Bush Terminal, Brook- 
lyn, N. Y., is the name of the concern formerly known as 
the McLeer Electric & Manufacturing Company. J. F. 
O’Ryan is president and treasurer, H. H. Rogers and J. F. 
McLeer are vice-presidents, F. X. Cleary is secretary and 
manager, and C. B. McLeer is engineer. 


New Industrial Companies 


The B. & K. Specialty Manufacturing Company, 36 East 
State Street, Trenton, N. J., has been chartered with a 
capital stock of $50,000 to manufacture electrical and porce- 
lain goods. The incorporators are Lester W. King, Solomon 
Berman and U. G. King, of Trenton. 

The Goodchild Electrical Company, of New York, N. Y., 
has been incorporated by Walter Goodchild, John D. Cap- 
linger and K. M. Caplinger. J. D. Caplinger, 182 Nassau 
Street, New York, is attorney. The company is capitalized 
at $30,000 and purposes to manufacture and deal in elec- 
trical apparatus and supplies. 

The Coin Device & Signal Company, of New York, N. Y., 
has been chartered with a capital stock of $70,000 to manu- 
facture coin-collecting and indicating devices and to do a 
general contracting, electrical and engineering business. 
The incorporators are G. M. Mazza, of Weehawken, N. J.; 
H. A. Drew and E. C. Hocroft, of New York, N. Y. 


Trade Publications 


Electrical Apparatus.—MacGovern & Company, 114 Lib- 
erty Street, New York, have issued a booklet listing various 
types of used apparatus for sale. 


Portable Voltmeter.—The General Electric Company, 


Schenectady, N. Y., has recently issued Bulletin No. 46,018, 
which describes a portable voltmeter known as type P-8. 


Electric Christmas Gifts.—The Western Electric Com- 
pany, New York, has recently issued a booklet which sug- 
gests various electric devices suitable for Christmas gifts. 


Small Lighting Plant—The Barber Dwinnell Electric & 
Manufacturing Company, Kansas City, Mo., has issued a 
catalog which describes and illustrates a number of small 
electric lighting plants. 


Automatic Charging Panel.—Features of an automatic 
charging panel with a Martin converter are contained in a 
folder issued by the Northwestern Electric Company, 611 
West Adams Street, Chicago. 


Outdoor Substations.—The Delta-Star Electric Company, 
Chicago, IIl., is distributing Bulletin No. 14, containing ex- 
tracts from a paper on outdoor substations read before the 
Indiana Electric Light Association. 


Railway Motors.—The General Electric Company, Sche- 
nectady, N. Y., has just issued Bulletins No. 44,403 and 
No. 44,405, describing ventilated commutating-pole railway 
motors for 600-volt to 1200-volt service. 


Electric Machine Tools.—Electric motors for machine- 
tool service are the subject of Catalog No. 3002-A, Sec- 
tion No. 3042, published by the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. 


Electricity for Textile Manufactures.—“The Situation 
Before the Cotton Textile Manufacturers” is the subject of 
the Textile Quarterly No. 8, issued by the Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa. 


Nitrogen-Filled Lamps for Photography.—A circular en- 
titled “The Photolite,” which describes the uses of the 
1000-cp nitrogen-filled lamps for photographic purposes, 
has been issued by the National Lamp Works of the Gen- 
eral Electric Company, Cleveland, Ohio. 


Handling the Small Consumer in Europe.—Bulletin No. 
21, issued by the National Lamp Works of the General © 
Electric Company, Cleveland, Ohio, is entitled “The Suc- 
cessful Handling of the Small Consumer in Europe,” and 
it contains a reprint of a paper read before the N. E. L. A. 
convention by Mr. S. E. Doane and also printed in the 
Electrical World, May 23, 1914. The bulletin also contains 
editorials pertaining to this paper which have appeared in 
the Electrical World. 
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Personal Mention 


Mr. Edgar N. Ash has been appointed assistant superin- 
tendent of lamps and lighting of Baltimore, Md. 


Mr. J. W. Smith has been appointed superintendent of the 
Missouri Electric, Gas & Water Company, of Cainesville, 
Mo., to succeed Mr. L. J. Beauregard. 


Mr. J. Isbister, an electrical engineer of many years’ ex- 
perience, has taken charge of the Onaway (Mich.) Electric 
Light & Power Company, which recently changed ownership. 

Mr. John Coghlan, manager of the claim department of 
the Pacific Gas & Electric Company, San Francisco, Cal., 
has been appointed receiver of the Northern Electric Rail- 
way, Chico, Cal. 

Mr. F. E. Murray, formerly manager of the Louisiana 
(Mo.) Light & Power Company, has succeeded Mr. E. J. 
Baum as manager of the American Light & Power Com- 
pany, of St. Charles, Mo. 


Mr. D. E. Bent has been appointed manager of the 
Missouri Valley Light & Power Company, Eldorado Springs, 
Mo., succeeding Mr. D. F. Foote. Mr. Bent was formerly 
with the Chicago Central Station Institute. 

Mr. W. T. Wallace, formerly manager of the Great Sho- 
shone & Twin Falls Water Power Company, Twin Falls, 
Idaho, has been appointed receiver of the company by the 
United States District Court at Boise, Idaho. 


Mr. L. J. Beauregard, formerly superintendent of the 
Missouri Electric, Gas & Water Company, of Cainesville, 
Mo., has been appointed treasurer of the company. Mr. 
J. W. Smith succeeds him as superintendent of the plant. 


Mr. Thomas F. Kelly, of the Dayton (Ohio) Power & 
Light Company, who is now statesman of the Jovians for 
Ohio, has been appointed chairman of the membership com- 
mittee for Ohio of the National Electric Light Association. 


Mr. W. L. Farrington, sales manager of the Amesbury 
(Mass.) Electric Light Company, has been transferred to 
the office of the Central Massachusetts Electric Company 
at Palmer, Mass., where he will serve in a similar capacity. 


Mr. A. L. Kempster, manager of the Seattle division of 
the Puget Sound Traction, Light & Power Company, has 
been elected a life member of the Seattle Press Club. He 
will be presented with a silver life membership card on 
Nov. 19. 


Mr. Richard S. Buck, recently chief engineer of the 
Dominion Bridge Company, Canada, and previously with the 
engineering firm of Sanderson & Porter, New York, has 
been appointed engineer of maintenance of way of the New 
York (N. Y.) Railways. 

Mr. Frank E. Watts, of the Electrical World, was elected 
first tribune of the Jovian Order for New York City and 
duly appointed to that office by Jupiter Homer E. Niesz at a 
meeting in the Hotel Martinique, New York, Nov. 11. Mr. 
Watts is a past-Jupiter of the order. 


Mr. Elmer E. Bernard, assistant city engineer of Lynch- 
burg, Va., has resigned and accepted a position with the 
Lynchburg Traction & Light Company and the Roanoke 
Railway & Electric Company, of Roanoke, Va. Mr. Bernard 
will make his headquarters in Lynchburg. 


Mr. William O. Morgan has been elected vice-president of 
the Empire United Railways, Syracuse, N. Y. Mr. Morgan 
was formerly vice-president of the Sheboygan (Wis.) Rail- 
way & Electric Company and for a time was also an officer 
of the Greensboro (N. C.) Electric Company. 


Mr. W. H. Glenn, of the Georgia Railway & Power Com- 
pany, Atlanta, Ga., has surrendered the title of vice-presi- 
dent and manager of railways for that of vice-president and 
operating manager in charge of trolley lines, generating sta- 
tions, transmission lines and distribution system. 


Mr. Norman B. Hickox has resigned as treasurer and 
manager of the Greenwood Advertising Company, Knox- 
ville, Tenn. Mr. Hickox was formerly contract agent for 
the Muskogee Gas & Electric Company, of Muskogee, Okla. 
After Nov. 1 he will be stationed at Springfield, Il. 


Mr. Frederic Nicholls, president of the Canadian General 
Electric Company, Toronto, Ont., a past-president of the 
National Electric Light Association, and recognized as one 
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of the electric pioneers of the Dominion of Canada, has been 
appointed an honorary colonel of the Canadian militia. 


Mr. F. W. Hoover, vice-president and general manager 
of the Nashville (Tenn.). Railway & Light Company, and 
also vice-president of the Tennessee Power Company, has 
been elected president of the Nashville-Gallatin Interurban 
Railway to succeed Mr. H. H. Mayberry, who is now chair- 
man of the board. 


Mr. W. B. McKinley, president of the Illinois Traction Sys- 
tem, Peoria, Ill., which operates numerous lighting prop- 
erties in Illinois, Kansas, Iowa, Nebraska and Missouri, and 
who on Nov. 3 was elected Congressman from the eighteenth 
Illinois district, contemplates an extended South American 
trip on the first of the year. 


Mr. C. L. Daugherty, formerly engineer in charge of the 
electrical equipment of the Great Northern Railway, has 
been appointed assistant general manager of the St. Peters- 
burg (Fla.) Electric Light & Power Company and of the 
St. Petersburg & Gulf Railway Company. The post is a new 
one and does not occasion any change in the present organ- 
ization of either of the companies. 


Lieut.-Col. Chester Harding, Corps of Engineers, U. S. A., 
has severed his connections with the Public Utilities Com- 
mission of the District of Columbia, Washington, to accept 
the detail as engineer of maintenance of the Panama Canal. 
He has been succeeded as commissioner by Major Charles W. 
Kutz, Corps of Engineers, U. S. A., who has been elected 
chairman of the commission to fill the unexpired term of 
Colonel Harding. 


Mr. James C. Ernst has been forced because of poor health 
to retire from active association with the South Covington 
(Ky.) & Cincinnati Street Railway Company, the Union 
Gas & Electric Company, Cincinnati, and the Columbia Gas 
& Electric Company, also of that city. Mr. Ernst is man- 
ager of the street-railway company at Covington, president 
of the Union Light, Heat & Power Company of the same 
city, and first vice-president of the Union Gas & Electric 
Company. 


Mr. William Mohr has been appointed superintendent of 
lamps and lighting of Baltimore, Md., to succeed the late 
Robert J. McCuen. Mr. Mohr has been connected with the 
department since July 1, 1900, when he was appointed 
assistant superintendent by Mr. McCuen, and has been in 
charge since the death of his chief. Mr. Mohr was born in 
Baltimore June 4, 1865. Before entering the employ of the 
city he was in the brick-manufacturing business, from which 
he was forced to retire by the condition of his health. His 
early training in the business world was received as an 
employee of the Pennsylvania Railroad Company and the 
Baltimore & Ohio Railroad Company. 


Mr. W. H. McGrath, who, as announced in last week’s issue, 
succeeded Mr. A. W. Leonard as manager of the Puget 
Sound Traction, Light & Power Company, Seattle, Wash., 
and subsidiary companies on the election of the latter to 
the position of president, has been connected with public 
service properties for the last fourteen years. After grad- 
uating from Harvard in 1901 with an engineering degree, 
Mr. McGrath went with Stone & Webster and gained expe- 
rience in every department of the Boston office work. In 
1902 he was appointed electrical engineer for the company 
at Houghton, Mich., and became superintendent of the 
Houghton County Electric Light Company about 1903. In 
1905 Mr. McGrath was made manager of the Houghton 
County Traction Company and the Houghton County Elec- 
tric Light Company, both Stone & Webster properties. He 
served in this position until 1909, when he was transferred 
to Minneapolis as assistant to Mr. A. W. Leonard, at that 
time vice-president and manager of the Minneapolis General 
Electric Company. During some of the trying times of 
this company and until 1912, when Stone & Webster sold 
the property, which then was very successful, he held the 
position of assistant general manager at Minneapolis. In 
June, 1912, Mr. McGrath returned to Boston and took up 
expert work for Stone & Webster in connection with the 
examination, analysis and organization of new proper- 
ties and for other interests, bankers, etc. In November, 
1913, he was appointed assistant to the vice-president of the 
Puget Sound Traction, Light & Power Company, Seattle, 
which post he held till Mr. Leonard’s election as president. 
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Construction 


New England 


EASTON, MAINE.—Within the next two 
months the Easton El. Co. expects to erect 
11% miles of transmission lines, for which 
material has been purchased. C. W. Spear 
is treasurer. 

MOUNT VERNON, MAINE. Arrange- 
ments are being made by R. H. Jacobs, 
owner of the local electric-light plant, to 
purchase energy to operate the local sys- 
tem The power house was destroyed by 
fire some time ago. , é 

DERRY, N. H.—Work has begun on the 
erection of a row of stores on Central 
Street under the direction of Rosecrans W. 
Pillsbury. A heating and lighting plant will 
be installed in connection with the building. 

SALEM, MASS.—The contract for fur- 
nishing and installing about 5 miles of rub- 
ber-insulated, lead-covered cable of differ- 
ent sizes for the purpose of placing under- 
groind the city fire and police wires in the 
burned district has been awarded to the 
Standard Underground Cable Co. of Pitts- 
burgh, Pa. 

PASCOAG, R. I.—Bids will be received 
by A. H. Sayles, chairman Pascoag Fire 
District Electric Light Board, Pascoag, 
until Nov. 16, for furnishing and installing 
equipment and material necessary to erect 
electric transmission lines and substations 
throughout the districts of Pascoag and 
Harrisville. Plans and specifications may 
be obtained at the office of W. D. Thomp- 
son, engineer, 201 Devonshire Street, Bos- 
ton, Mass. 

BRIDGEPORT, CONN.—Work will soon 
begin on the installation of the ornamental 
lighting system in the business district, to 
cost between $30,000 and $40,000. The plans 
provide for the erection of 92 lamps of 800 
ep erected on ornamental standards 15 ft. 
high. The lamps are to be installed by the 
United Illg. Co., of Bridgeport. 

HARTFORD, CONN.—tThe contract for 
street-lighting, exclusive of the ornamental 
lamps in the business district, has been 
awarded to the Hartford El. Lt. Co. The 
new contract provides for replacing the 
tungsten lamps now in use with 125-cp 
nitrogen lamps and the are lamps with 
nitrogen lamps of 600 ep fitted with holo- 
phane refractors. 





Middle Atlantic 


ALBANY, N. Y.—The contract for con- 
struction of four stations on the Cayuga 
and Seneca Canal, near Waterloo, has been 
awarded to Lupfer & Remick, of Buffalo, at 
$188,031. The buildings will be equipped 
with hydraulic and electrical apparatus for 
operation of lock gates, valves, capstans, 
lamps, heaters and lift bridges. 

BEDFORD HILLS, N. Y.—Bids will be 
received by James Wood, president board of 
managers State Reformatory for Women, 
3edford Hills, until Nov. 21 for boiler-house 
equipment, underground feeders and ground 
lamps at the New York State Reformatory 
for Women, Bedford Hills. Drawings and 
specifications may be consulted at the New 
York State Reformatory for Women, Bed- 
ford Hills; at the New York office of the De- 
partment of Architecture, Room 1224, Wool- 
worth Building, New York, and the De- 
partment of Architecture, Capitol, Albany. 
Lewis F. Pilcher is state architect. 

YORKTOWN HEIGHTS, N. Y.—RBids will 
be received by William B. Osgood Field, 
president board of managers New York 
State Training School for Boys, 2 West 
Forty-fifth Street, New York, N. Y., until 
Nov. 19 for construction, heating, plumbing 
and electric wiring for seven cottages at the 
New York State Training School for Boys. 
Drawings and specifications may be con- 
suited at the New York office of the De- 
partment of Architecture, Room 1224, Wool- 
worth Building, New York, and at the De- 
partment of Architecture, Capitol, Albany. 
Lewis F. Pilcher is state architect. 

KUTZTOWN, PA.—At an election held 
recently bonds to the amount of $26,000 
were voted, of which the proceeds of $23,000 
will be used for enlarging the municipal 
electric-light plant. 

PHILADELPHIA, PA.—The contract for 
electrical equipment, including installation 
of a universal clock system, controlled from 
a master clock in the basement, has been 
awarded to the United El. Co., of Philadel- 
phia. Horace Trumbauer is architect. 

PHILADELPHIA, PA.—The United Elec- 
tric Construction Co., of Philadelphia, has 
been awarded the contract for the electric 
wiring that is to be installed in the court 
of honor erected on Broad Street, Walnut 
Street to Spruce Street, in connection with 
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the convention of the American Federation 
of Labor. 


PITTSBURGH, PA.—The finance com- 

mittee of the Board of Education and the 
committee on property has recommended 
that the bid of the Loughridge Engineering 
Co., of Pittsburgh, at $36,172, be accepted 
for the installation of the electrical work in 
the Schenley High School; also the bid of the 
Hanley-Casey Co., of Chicago, Il., at $143,- 
628, for heating and ventilating. 
_ WILLIAMSPORT, PA.—The contract for 
lighting the streets of the city, the munici- 
pal hall and fire-engine houses has been 
awarded to the Citizens’ El. Co., of Wil- 
liamsport. 

REEDY ISLAND, DEL.—Bids will be 
received at the office of the supervising 
architect, Treasury Department, Washing- 
ton, D. C., until Nov. 30 for the installation 
of hot-water-heating systems in the hos- 
pital building, isolation hospital and crews’ 
detention station at Reedy Island, Del. For 
details see proposal columns. 

FROSTBURG, MD.—The power plant of 
the Frostburg Illg. & Mfg. Co., which was 
recently acquired by the Hagerstown & 
Fredericksburg Ry. Co., of Hagerstown, it 
is reported, will be enlarged with a view 
of supplying electricity in Westernport and 
Midland. 

NORTH EAST, MD.—The Town Commis- 
sioners have awarded a contract to the 
Gilpin Falls El. Co., of Elkton, tor lighting 
the streets of the town for a period of five 
years. 

LOGAN, W. VA.—The Logan County Lt. 
& Pwr. Co., it is reported, has awarded the 
contract for construction of central power 
station (100 ft. by 84 ft.), brick smoke- 
stack 200 ft. high, to C. W. McNulty, of 
Huntington. Contracts have also. been 
placed for turbines with rating of 10,000 kw, 
and for 75 miles of 44,000-volt transmis- 
sion line. The plant will be situated on the 
Guyan River, opposite Logan. Francis R. 
Weller, Hibbs Building, Washington, D. C., 
is engineer. 

STAUNTON, VA.—The Staunton Ltg. 
Co. has been granted permission to extend 
its transmission line along the Churchville 
Pike to the top of Two-Mile Hill to supply 
electricity to residences along the route. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the office of the supervising archi- 
tect, Treasury Department, Washington, 
D. C., until Nov. 23 for furnishing lamp 
standards, lanterns and lamp brackets for 
buildings under the control of the Treasury 
Department, in accordance with drawings 
and specifications, copies of which may be 
had at above office. O. Wenderoth is su- 
pervising architect. 

WASHINGTON, D. C.—An American 
consular officer in Spain reports that he 
has had inquiries from a German resident 
regarding electrical machinery, dynamos, 
etc., and an automobile to retail at approxi- 
mately $1,000. For further information ad- 
dress No. 14,334, Bureau of Foreign and 
Domestic Commerce, Department of Com- 
merce, Washington, D. C., or branch office, 
Room 409, United States Custom House, 
New York, N. Y. 

WASHINGTON, D. C.—An American 
consular officer in the United Kingdom has 
transmitted a report, together with blue- 
prints from a firm in his district that is 
desirous of forming connections with Ameri- 
can manufacturers of electrical supplies 
and steel water pipes. Copies of the full 
report and blueprints may be had on ap- 
plication to the Bureau of Foreign and 
Domestic Cemmerce and its branch offices, 
referring to No. 14,268. 

WASHINGTON, D.. C.—An American 
consular officer in the United Kingdom ad- 
vises that a firm in his district desires to 
negotiate with American manufacturers of 
pocket or flashlamp batteries, with a view 
of buying in considerable quantities. For 
further information address No. 14.321, 
Department of Foreign and Domestic Com- 
merce, Department of Commerce, Washing- 
ton, D. C., or branch office, Room 409, 
United States Custom House, New York, 
mM. YX. 

WASHINGTON, D. C.—A British firm in- 
forms an American consular officer that it 
desires to secure agencies for American 
manufacturers of electric carbons, fans, 
electric insulating material, such as empire 
cloth, adhesive tape, mecanite electrical 
enameled ironware, etc. For further in- 
formation address No. 14,335, Bureau of 
Foreign and Domestic Commerce, Depart- 
ment of Commerce, Washington, D. C., or 
branch office, Room 429, United States Cus- 
tom House, New York, N. Y. 

WASHINGTON, D. C.—An American 
consular office in Latin America reports 
that an inporter in his district desires to 
establish business connections with Ameri- 
can manufacturers of electrical novelties, 
plated silverware and bazar novelties. Cor- 
respondence may be in English. For fur- 
ther information address No. 14,255, Bureau 
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of Foreign and Domestic Commerce, De- 
partment of Commerce, Washington, D. C., 
or branch office, Room 409 United States 
Custom House, New York, N. Y. 

WASHINGTON, D. C.—Bids will be re- 
ceived at the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until Nov. 24, for furnishing at the 
various navy yards and naval stations sup- 
plies as follows: Brooklyn, N. Y., Schedule 
7529—4800 ft. extra-flexible, plow-steel 
cables (% in. in diameter, 500 ft. and 700 
ft. long), one duplex feed pump (7500 lb. of 
water per hour), 350 boiler tubes (7 ft. long, 
2 in. in diameter, 125 lb. sq. in.) ; Schedule 
7534—miscellaneous composition condenser 
tubes (5% in. outside diameter, 65 mils 
thick) ; Schedule 7535—miscellaneous pipe 
steel, 1530 seamless steel tubes (5 in. out- 
side diameter, 3 ft. 8% in. long) ; Schedule 
7535—miscellaneous steel pipe, 1530 seam- 
less steel tubes (5¢ in. outside diameter, 3 
ft. 81% in. long). Bids will also be received 
at the same place until Dec. 1, as follows 
Brooklyn, N. Y., Schedule 7575- eight ver- 
tical, simplex feed pumps; Schedule 7559— 
1000 ft. galvanized soft-steel interior-com- 
munication cable; Schedule 7564—5000 ft 
two-conductor and four-conductor telephone 
cable; Schedule 7562—15 alternating-cur- 
rent, single-phase, 60-cycle, 110-volt induc- 
tion fans (12 in.) ; Schedule 7554—35,000 ft. 
600-volt lighting and power wire; Schedule 
7562—15,060 ft. 600-volt lighting and power 
wire: Schedule 7559—10,000 ft. single-con- 
ductor wire; Schedule 7574—2550 Ib. sheet 
copper. Washington, D. C., Schedule 7557— 
6000 ft. lead-sheathed, rubber-insulated 
cable, 1000 ft. telephone cable. Charleston, 
S. C., Schedule 7564—10 4-hp portable ven- 
tilating sets. Philadelphia, Pa., Schedule 
7557—15 miles 11-strand wire (United 
States Army field type) ; Schedule 7556—15 
miles waterproof, copper-clad, twisted wire ; 
Schedule 7539—one 2'%4-hp or 3-hp gasoline 
engine. Annapolis, Md., Schedule 7538—one 
electrically driven engine lathe. Bids will 
also be received until Dec. 8 as follows: 
Brooklyn, N. Y., Schedule 7581—Annual 
supply of desk and bracket fans. Applica- 
tions for proposals should give the schedule 
desired by number. 











North Central 


GRAND RAPIDS, MICH.—The contract 
for electric wiring in the new U. B. A. Hos- 
pital has been awarded to Roseberry-Henry 
El. Co., of Grand Rapids. 

NEWBERRY, MICH.—The Board of 
Public Works expects to erect within the 
next 30 days a brick and cement shavings 
bin, 600-ft. 16-in. pipe and blowing appar- 
atus to transmit shavings from flooring mill 
to power house, and also to purchase one 
25-hp three-phase motor, one 5-hp three- 
phase motor, one 3-kw exciter, one 200-lamp 
transformer and 10 meters. S. R. Sprague 
is superintendent. 

CRESTLINE, OHIO.—Bids will be_re- 
ceived by the village of Crestline until Dec. 
8 for furnishing and operating a complete 
electric-lighting system for the village of 
Crestline for a period of ten years. For 
details see proposal columns. H. Whitford 
Jones, of Cleveland, is consulting engineer. 

FINDLAY, OHIO.—The Toledo, Bowling 
Green & Southern Trac. Co., of Findlay, has 
submitted a proposal to the City Council to 
install a new street-lighting system. The 
company offers to furnish 415 lamps in place 
of the 219 now’ in use at an additional cost 
of $250 per year. The plans provide for 52 
lamps of 600 cp to be erected in the busi- 
ness district, 221 tungsten lamps of 250 ep 
and 142 tungsten lamps of 100 cp, to be 
erected in the residential districts. C. F. 
Smith is general manager of the traction 
company. 

GLENVILLE (P. O. CLEVELAND), 
OHIO.—A committee has been appointed by 
the East End Chamber of Commerce to in- 
vestigate the cost and the advisability of 
installing an ornamental lighting system in 
the business district of Glenville. 

OAK HARBOR, OHIO.—Bonds to the 
amount of $4,000 have been issued for im- 
provements to the lighting system. 

PERRYVILLE, KY.—Within the next 
four months the Perryville Ice & El. Co. 
expects to install two 80-hp boilers and a 
50-ft. by 30-in. smokestack, made of 10-in 
or 12-in. gage iron; also to purchase within 
the next two months incandescent lamps, 
wire, etc., and electrical appliances, includ- 
ing washing machines, wiring supplies, etc 
W. J. DeBaun is proprietor. 

WARSAW, KY.—The City Council, it is 
said, is considering a proposal submitted by 
a Lawrenceburg (Ind.) company to light the 
streets of the city with 40 arc lamps at 
$1,000 per year. 

RICHMOND, IND.—Within the next four 
months the Board of Public Works expects 
to purchase 300 are lamps, 6000 ft. armored 
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cable and 300 lamp standards. C. 
knecht is superintendent. 


CARRIERS MILLS, ILL.—The Carriers 
Mill Utilities Co., recently organized, is 
erecting a distributing system in Carriers 
Mills. About 3 miles of wire will be re- 
quired for the distributing system and about 
200 meters will be used to start with. The 
street-lighting system will consist of about 
20 incandescent lamps. J. W. Beamer, of 
Duquoin, is engineer in charge of the work. 


A. Klein- 


_ PEORIA, ILL.—The board of _ school 
inspectors has awarded the contract for 
electrical work in the new Peoria High 
School to the Sanborn El. Co., of Indian- 
apolis, Ind., at $12,570. 

WEYAUWEGA, WIS. — Improvements 


will be made to the plant of the Weyauwega 


El. Lt. Co., including the installation of a 
135-kva generator, a few 10, 15, 25 and 
50-Kva transformers, meters and_ street 
lamps. The property of the Weyauwega 


El. Lt. Co. was recently taken over by F. H. 
Josslyn, of Oshkosh, and LeRoy Herron. T. 
W. Orbison, of Appleton, is engineer in 
charge of the work. 

HASTINGS, MINN.—Within the next 30 
days the Hastings El. Lt., Wtr. & Pwr. Co. 
expects to erect 10 miles of 33,000-volt 
transmission lines from Hastings to Pine 
Bend to supply energy to operate the St. 
Paul & Southern Electric railway running 
from Inver Grove to Hastings. The com- 
pany is installing a generator (directly con- 
nected) in its hydroelectric plant at Cliftor 
to replace a belted-type machine. S. F. 
Stewart is manager. 

HIBBING, MINN.—Arrangements 
been made by the water and light 
whereby the municipal electric-light 
will supply electricity in Kitsville. 

GREELEY, IA.—The municipal 
light plant was recently destroyed by fire, 
causing a loss of about $6,000. It is under- 
stood that steps have been taken to rebuild 
the plant. 


have 
board 
plant 


electric- 


ROCKFORD, 1A. —Within the next 30 
days the Rockford Lt. & Pwr. Co. expects 
to purchase a 50-hp to 100-hp oil engine. 


H. B. Matthews is manager. 


NEVADA, MO.—The Fort Scott & Ne- 
vada Lt., Ht., Wtr. & Pwr. Co., of Nevada, 
expects to purchase within the next three 
months a new street-lighting system for the 
city. J. H. Dunkle is general manager. 


WEBB CITY, MO.—A plan has been 
agreed upon by the Empire District El. Co. 
and a majority of the City Council which is 
to be submitted to a vote of the Council, 
providing for the installation of an orna- 
mental lighting system and the erection of 
an illuminated iron arch in the business 
section. The proposed plan would change 
the lighting system throughout the city. 


CLARKSON, NEB.—Within the next 30 
days the village of Clarkson expects to pur- 
chase some transformers; also to erect 
about 15,000 ft. of new lines and to install 
a new §8-in. well for water supply, with 
gasoline engine. L. J. Raubinek is super- 
intendent. 

FRIEND, NEB.—Within the next 30 days 
the city of Friend expects to close down the 
municipal generating plant and purchase 
electrical energy from the Blue River Pwr. 
Co., of Seward, to operate the municipal 
electric system. 

HARVARD, NEB.—The Harvard 
expects within the next three months to 
purchase a 35-kw, 220-volt direct-current 
generating unit (directly connected). 30th 
gas and steam engines will be considered 
as prime movers. A. W. Person is general 
manager. 

SOUTH OMAHA, NEB.—The Omaha El. 
Lt. & Pwr. Co. has submitted a proposition 
to the City Council for a new contract for 
lighting the city for a period of five years. 
The company proposes to reorganize the 
present street-lighting system and agrees to 
install 265 additional street lamps and 44 
ornamental lamps from O Street to J Street 
on Twenty-fourth Street, at no additional 
cost to the city. Wires for the ornamental 
lamps will be placed underground. 


HARTFORD, KAN.—W. W. Finney, of 
Emporia, it is reported, has entered into a 
contract with the Emporia Ry. & Lt. Co., 
of Emporia, to furnish electricity in Hart- 
ford. 

LEAVENWORTH, KAN.—The Board of 
Commissioners has adopted resolutions pro- 
viding for the installation of additional 
lamp standards (carrying five-lamp clus- 
ters) between Third and Seventh Streets on 
Cherokee Street, between Third Street and 
Broadway on Shawnee Street, and from 
Seventh Street to Broadway on Cherokee 
Street. 

TOPEKA, KAN.—Business men and resi- 
dents of North Topeka have petitioned the 
Mayor and board of commissioners to call 
an election to vote on the proposal of issu- 
ing bonds for the installation of a municipal 
electric-light plant in North Topeka. 


El. Co 
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Southern States 


OCALA, FLA.—At an election held Oct. 
28 the proposal to issue $75,000 in bonds 
for the installation of a municipal electric- 
light plant was carried. 

NEWPORT, TENN.—Bonds to the 
amount of $25,000 have been voted, of 
which the proceeds of $5,000 will be used to 
install a new electric-lighting system. 

POLARVILLE, MISS.—Within the next 
six months the city of Polarville expects to 
purchase about 200 meters. M. H. Hall is 
superintendent. 

MARSHALL, ARK.—Arrangements are 
being made by Johnson Brothers, recently 
granted a 40-year franchise to supply elec- 


tricity in Marshall, for the installation of 
an electric-lighting system. 
NATCHITOCHES, LA.—Within the next 
six months the city of Natchitoches ex- 
pects to purchase one 15-hp electrically 
driven centrifugal pump having a capacity 
of 300 gal. per minute for the municipal 


electric plant and water-works system; also 
within the next three months to purchase 50 
electric meters, material for 1 mile of servy- 
ice line and transformers for same for East 
Natchitoches. Walter E. Aymond is super- 
intendent. 

BILLINGS, OKLA.—The contract for the 
construction of the proposed municipal elec- 
tric-light plant and water-works system in 
Billings has been awarded to the Humrich- 


house Construction Co., of Carmen, Okla., 
at $21,898. 
CUSHING, OKLA.—The Cushing El. Lt. 


& Pwr. Co. has entered into a contract with 
the Cushing Trac. Co. to furnish energy to 
the amount of 500 kw at 1500 volts for a 
period of ten years. The Cushing electric 
company has asked for bids on a 500-kva 
generating unit, consisting of generator 
directly connected to a Corliss engine, also 
necessary return-tubular boilers and other 
apparatus, including switchboard, ete. The 


cost of the new equipment is estimated at 
$30,000. The Cushing Trac. Co. has award- 
ed contracts for grading its railway from 
Cushing to Drumright, a distance of 11 


miles. H. Askin is secretary and manager. 

YALE, OKLA.—tThe city of Yale is con- 
templating the installation of a municipal 
electric-light plant and extensions to water- 
works system at a cost of $15,000. Plans 
and specifications are being prepared by H. 
Askin, of Cushing, engineer. 

FORT WORTH, TEX.—Steps have been 
taken by the business men and residents 
of the north side for the installation of an 
ornamental lighting system on North Main 
Street. 

FRANKLIN, TEX.—The City Council is 
contemplating improvements to the electric- 
light plant and water-works system, to cost 
about $15,000. 


Pacific States 


ELLENSBURG, WASH.—Plans are being 
prepared, it is reported, by the Northern 
Pacific Ry. Co. for the installation of elec- 
tric motor-driven equipment in its new coal 
bunkers now being erected in Ellensburg. 
Electricity will be used throughout the new 
bunkers which will serve the mountain di- 
vision with fuel. 

SEATTLE, WASH.—The city utilities 
committee of the City Council has recently 
introduced a bill into the Council appropri- 
ating $10,000 from the lighting fund for the 
extension of the lighting service to Riverton, 
Tukwila and Foster. 

HUBBARD, ORE.—The Portland Ry., Lt. 
& Pwr. Co., of Portland, it is reported, is 
contemplating installing an electric light 
and power system in Hubbard. Energy will 
be supplied from its plant in Salem. 

OCEANSIDE, CAL.—The South Coast 
Land Co. is negotiating with the Oceanside 
El. & Gas Co. to extend its transmission 
lines to South Oceanside and Carlsbad, to 
which sections the company is carrying 
water for irrigation and domestic purposes. 

SAN FRANCISCO, CAL.—Deeds for 18 
rights-of-way near Merritt Island, below 
Clarksburg, have been filed by the Great 
Western Pwr. Co., of San Francisco, which 
indicates that the company contemplates 
including Yolo County in its territory. 

SAN FRANCISCO, CAL. — Tentative 
plans have been submitted to the Board of 
Supervisors by James F. Whittlesey, an 
electrical engineer, for the construction of 
a plant for lighting and heating the Civic 
Center, to cost $225,000. Plans have al- 
ready been prepared and accepted for a 
heating plant, to cost $75,000. 

BURKE, IDAHO.—The Canyon Creek El. 
Lt. Co., of Burke, expects to purchase 
within the next 12 months 100 watt-hour 
meters and tungsten lamps to the amount 
of $1,200. 
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SHOSHONE, IDAHO.—Plans are being 
considered by the Board of City Trustees 


to replace the present are lamps with new 
nitrogen lamps of 100 ep. 

PHOENIX, ARIZ.—The City Commission 
is contemplating establishing a municipal 
electric-light and power plant. 

DOOLEY, MONT.—Preparations are be- 
ing made by O. B. Haven and Frank Cour- 
teney, both of Antelope, for the installation 
of an electric-light plant in Dooley. The 
company, it is understood, is in the market 
for electrical machinery. 


GERALDINE, MONT.—Preparations, it 


is reported, are being made by W. L. Kem- 
per, of Great Falls, for the installation of 
an electric light and power plant in Ger- 
aldine. Mr. Kemper, it is understood, is in 
the market for electrical and generating 
equipment. 

LAHONTON, NEV.—The _ contract for 


construction of the 60,000-volt transmission 
line of the Nevada Pwr. Co. from Lahontan 
into the Rochester mining district, a dis- 
tance of 81 miles, has been awarded to J. 
W. Finch & Co., of Riverside, Cal. The 
contract also covers the installation of four 
substations and complete local distributing 


systems in aS many towns. 
Canada 
VANCOUVER, B. C.—The Nairn Falls 
Pwr. Co., Rogers Building, Vancouver, has 
applied for a license for the storage of 
100,000 acre-ft. of water of the Soo River, 
which flows into the Green River about % 
mile south of the southern end of the Lil- 
looet land-recording district. The water 
will be used for power purposes. 


TILLSONBURG, ONT.—The electrical 
plant of Barkey Brothers was destroyed by 


fire on Nov. 3, causing a loss of about 
$10,000. 

WALKERVILLE, ONT.— The by-law 
authorizing the purchase of the _ street- 


lighting system for $26,000 has been passed 
by the ratepayers. The Council has decided 
to extend the distribution system on a 
number of streets now without electrical 
service. 

ST. MALO, QUE.—Tenders will be re- 
ceived at the office of the commissioners of 
the Transcontinental Railway at Ottawa, 
Ont., until Dee. 1, for furnishing and in- 
stalling boilers and _ stokers, feed-water 
heaters, steam engines or turbines, gen- 
erators, switchboard and wiring in the 
“Leonard” locomotive and car shops plant 
of the National Transcontinental Railway 
at St. Malo, in accordance with plans and 
specifications on file in the office of the com- 
missioners. Plans may be seen and form 
of tender and specifications may be ob- 
tained at the office of W. J. Press, mechan- 
ical engineer, Ottawa. Separate tenders to 


be submitted for each type of equipment 
P. FE. Ryan is secretary. 
Miscellaneous 


PANAMA.—Bids will be received at the 
office of the general purchasing officer of the 
Panama Canal, Washington, D. C., until 
Nov. 20, for furnishing steel cable, track 
bolts, brass condenser tubes, etc. Blanks 
and general information relating to this 
circular (No. 878) may be obtained from 
the above office or from the offices of the 
assistant purchasing agents, 24 State Street, 
New York, N. Y.; 614 Whitney-Central 
Building, New Orleans, La., and 1086 North 
Point Street, San Francisco, Cal. Major 
F. C. Boggs is general purchasing officer 


New Incorporations 


HAMILTON, ILL. 
ilton El. Ry. Co. 


The Quincy & Ham 
has been incorporated by 
Cc. D. Warren, C. H. Petsch and W. H. Orr, 
of Hamilton. The company is capitalized at 
$525,000 and proposes to operate an electric 
railway from Quincy to Hamilton. 

HARRISBURG, PA.—Charters have been 
granted to the Charlestown and Schuylkill 
Townships Electric Companies. J. C. Mur- 
tach is one of the incorporators. 

RIO GRANDE, TEX.—The Rio Grande 
City Lt. & Pwr. Co. has been organized with 
a capital stock of $7,500 for the purpose of 
constructing and operating an electric-light 
plant in Rio Grande. Machinery for the 
proposed plant has been ordered. John 
Thaison, of Rio Grande, has been appointed 
manager. 
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[Prepared by Robert Starr Allyn, 16 Ex- 
change Place, New York, N. Y. 
1,115,480. Arc-LIGHT CARBON; H. Ayrton, 
Hyde Park, London, Eng. App. filed 
March 7, 1914. Negative carbon com- 
prising a hard core with a softer nose, 
readily combustible shell and a film of 
incombustible volatilizable metal on said 

shell. 


1,115,488. ExLectrric INCANDESCENT LAMP; 
E. P. Beckwith, Garrison, N. Y. App. 
filed Jan. 22, 1912. The conducting 
holder is insulated from the filament at 
the supporting points of contact there- 
with. 

1,115,494. TRaAIN-CONTROLLING DEVICE; A. 
L. Bower, Boyertown, Pa. App. filed 
Aug. 7, 1909. Automatic stopping device; 
stops train only after a predetermined 
period, thereby allowing engineer oppor- 
tunity to stop it himself. 

1,115,511. Sarety DEVICE FOR PUMP Gov- 
ERNORS: P. L. Crittenden, Edgewood, Pa. 
App. filed Oct. 9, 1912. Unloading or 
starting device; prevents undue load on 
motor at starting. 

1,115,512. Exectric HEATER FOR CaArR- 
BURETORS; A. C. Dam and C. H. Kirby, 
New York, N. Y. App. filed April 21, 
1911. Ring-like electric heater suspended 
within the mixing chamber. 

1,115,519. MrtrHop or STRENGTHENING RE- 
CEIVER SHELLS; J. B. Edwards, Chicago, 
Ill. App. filed March 9, 1910. Perforated 
sheet-metal insert in body of shell. 

1,115,520. ReceEIveER SHELL; J. B. Edwards, 
Chicago, Ill. App. filed Feb. 10, 1912. 
Sheet-metal insert is exposed at large 
end of shell and threaded to take the 
ear-cap. 

1,115,530. RaDIODYNAMIC DIRECTIVE-CON- 
TROL System; J. H. Hammond, Jr., 
Gloucester, Mass. App. filed Dec. 15, 
1913. Indicates position of a torpedo or 
other body on a chart by pointers con- 
trolled by radiodynamic means. 


1,115,541. Staccato MECHANISM FOR Mu- 
SICAL INSTRUMENTS;  R. Hope-Jones, 
North Tonawanda, N. Y. App. filed Dec. 
27, 1910. For automatically producing 
staccato effects upon the pipes of an 
organ. 

1,115,545. THERMOSTATIC VALVE MECHAN- 
ism; L. P. Hynes, Chicago, IIl. App. 
filed Jan. 15, 1912. Valve is operated by 
expansion of a fluid heated by an electric 
heater. 


1,115,553. LIGHTNING ARRESTER ; W. Leiber, 
Mount Carroll, Ill App. filed Oct. 13, 
1913. Operates by electromagnetic action 
to ground the discharge and short-circuit 
the instruments protected. 

1,115,580. SwHortT-Crrcuir Detector; J. K. 
Rush, Syracuse, N. Y. App. filed Nov. 
18, 1910. For call bell, gas-lighting and 
the like systems. 

1,115,607. THERMOSTATIC CIRCUIT Con- 
TROLLER; G. E. Spear, Amesbury, Mass. 
App. filed April 11, 1913. For steam and 
hot-water heaters and furnaces. 

1,115,625. MertrHop or PRODUCING CONTINU- 
ous OR CONSTANT ELECTRIC DISCHARGES 
In Gases; C. F. R. Von Koch, Stockholm, 
Sweden. App. filed March 20, 1911. Sup- 
plies gas to the discharge gap in a heated 
condition 

1,115,631 TRANSMITTING ALTERNATING 
CURRENT THROUGH A VAPOR; E. Wein- 


ISSUED 


traub, Schenectady, N. Y. App. filed 
March 23, 1903 Vapor rectifier. 
1,115,647. RESISTANCE UNIT; A. A. Ziegler, 


Boston, Mass. App. filed March 16, 1914. 
Readily removable coil; for railway sig- 
naling and like purposes. 

1,115,654. ATTACHMENT PLuG; F. C. De 
Reamer, Schenectady, N. Y. App. filed 
April 15, 1913. Two-part plug. 

1,115,668 SIGNAL; F. W. Harrington, Se- 
bastopol, Cal. App. filed June 11, 1913. 
Intermittently delivers loose fusible flash 
elements between the free ends of two 
terminal contacts 

1,115,671 ELECTROLYTIC APPARATUS; A. 
Herrmann, Leipzig-Gohlis, Germany. App. 
filed April 23, 1914. Trolley electrode 
with non-conductive edge portions. 

1,115,712. AuTomaTic ALARM; C. C. Miller, 
Summit Hill, Pa. App. filed Jan. 15, 1913. 
Low-water boiler alarm. 


1,115,720. Switch Key; F. E. Munsell, 
Hamilton, Mo. App. filed June 2, 1913. 
For telephone switchboards; readily re- 


1,115,724. 


1,115,729. 


1,115,738. 


1,115,739. 


1,115,811 


1,115,812. 


1,115,823. 


1,115,830. 


1,115,840. 


1,115,848. 


1,115,868. 


1,115,874. 


1,115,879. 


1,115,902 


1,115,921. 


1,115,939. 


1,115,943. 


1,115,947. 


1,115,948 


1,115,969. 


movable without unsoldering or unscrew- 
ing connections. 

DYNAMO-ELECTRIC MACHINE; J. 
D. Nies, St. Charles, Ill. App. filed Feb. 
4, 1914 Prevents field distortion. 
MAGNETO DRIVE FOR INTERNAL- 
COMBUSTION ENGINES; J. A. Ostenberg, 
Campbell, Cal. App. filed Nov. 24, 1913. 
For producing spark of sufficient intensity 
to start and for automatically retarding 
timing. 

PORTABLE BURGLAR ALARM; E. 
Randenburg, New York, N. Y. App. filed 
Aug. 8, 1912. Has a control lever which 
is tied to the door or window, etc. 
AUTOMATIC TELEPHONE-EX- 
CHANGE SysTEM; F. N. Reeves, Newark, 
N. J., and A. E. Lundell, New York, N. Y. 
App. filed May 10, 1913. Economizes in 
the use of the trunk lines. 

ELectrRic SYSTEM; E. A. Halb- 
lieb, Rochester, N. Y. App. filed March 
19, 1913. For lighting and starting pur- 
poses in automobiles. 

ELectric System; E. A. Halb- 
leib, Rochester, N. Y. App. filed March 
19, 1913. Special generator for starting 
and lighting. 

APPARATUS FOR THE PRODUCTION 
oF HIGH-FREQUENCY OSCILLATING CUR- 
RENTS; A. A. Jahnke, Point Richmond, 
Cal. App. filed June 11, 1912. For wire- 
less work; operates from a direct-current 
supply. 

BURGLAR ALARM; J. Jones, Jr., 
New York, N. Y. App. filed Jan. 13, 1912. 
Carried by door. 


1,115,835. ELectric CONTROLLER; A. Kimble 


and J. D. Nies, St. Charles, Il. 
filed April 21, 1913. 
motors. 


; App. 
For variable-speed 


MAKE-AND-BREAK MECHANISM 
FOR ELectric Circuits; R. C. Lanphier 


and K. W. Struck, Springfield, Ill. App. 
filed July 1, 1912. Electric meter. 
1,115,847. Gas Fixture; H. Lyon. App. 


filed April 7, 1910. Push-button control 
for lighting and extinguishing. 
Contact OILER; P. G. 
Gregor, New York, N. Y. App. filed Dec. 
13, 1912. For oiling the contacts of a 
street-car controller. 


ANTISEPTIC TELEPHONE MouTH- 
PIECE; I. S. Rosenblatt, San Francisco, 
Cal. App. filed Feb. 11, 1913. Tubular 
piece of solid antiseptic material carried 
by a shell seated in transmitter mouth- 
piece. 


Mac- 


ELECTRIC-LAMP SOCKET AND 
CONNECTOR; J. C. Stearns, Worcester, 
Mass. App. filed March 23, 1912. For 
“Edi-Swan” lamps used on automobiles. 


ELECTRIC BURGLAR-ALARM SyYs- 
TEM; P. Van Der Kooy, Cleveland, Ohio. 
App. filed Oct. 6, 1913. Closed circuit, and 
has an improved door switch permitting 
authorized persons to enter and leave 
without giving alarm. 

Detector; A. J. Coughenour, 
Fort Leavenworth, Kan. App. filed Jan. 
24, 1914. Crystal and contact point uni- 
versally adjustable in respect thereto. 

MAGNETO GENERATOR; Bax, ak 
Flint, Chicago, Ill. App. filed May 17, 


1911. Magnet and distributer construc- 
tion. 
1,115,925. PORTABLE RECORDING VOLTMETER; 


W. E. Goodyear, Naugatuck, Conn. App. 
filed June 30, 1906. For either alternating 
current or direct current. 

SAFETY DEVICE FOR AUTOMO- 
BILES ; G. H. Holcomb, Wenatchee, Wash. 
App. filed Dec. 26, 1912. Lock for igni- 
tion circuit. 

METHOD OF AND APPARATUS FOR 
ELECTRIC WELDING AND ARTICLE PRODUCED 
THEREBY; O. C. Knipe, Palo Alto, Cal. 
App. filed Dec. 20, 1912. Heats along 
annular areas and preferably in the pres- 
ence of a neutral or reducing gas. 
DYNAMO-ELECTRIC MACHINE 
STRUCTURE; J. C. Lincoln, Cleveland, 
Ohio. App. filed Jan. 30, 1911. Built-up 
assemblage of the field and frame struc- 
ture. 


METHOD OF AND MEANS FOR CON- 
TROLLING ALTERNATING-CURRENT MOTORS; 
Cc. E. Lord, Norwood, Ohio. App. filed 
Aug. 27, 1906. Particularly for mill and 
hoisting motors. 

TELEPHONE SYSTEM: F. R. Par- 
ker, Buffalo, N. Y. App. filed Nov. 24, 
1906. Has improved line and supervisory 
signal devices. 


1,115,977. 


1,116,000. 


1,116,007. 


1,116,013. 


1,116,020. 


1,116,059. 


1,116,090. 


1,116,111. 


1,116,116. 


1,116,130. 


1,116,183. 


1,116,228. 


1,116,262. 


1,116,276. 


1,116,283. 


1,116,309. 


1,116,320. 


1,116,324. 


SELECTIVE SIGNALING SYSTEM; 
H. O. Rugh, Sandwich, Ill. App. filed 
March 15, 1910. Plurality of substations 
selectively controlled from a main sta- 
tion; has improved substation selector 
mechanism. 


BONDING DEVICE FOR RAILS; A. 
A. Ziegler, Boston, Mass. App. filed June 
23, 1913. Bond-wire loop is supported 
in grooves in the fishplate. 
ELEcTRIC-SIGN System; H. L. 
Burns, Newark, N. J., and S. B. Williams, 
Jr., New York, N. Y. App. filed Aug. 24, 
1909. Controlled by keyboard to flash 
different symbols. 


PAPER CONDENSER; W. L. Cas- 
per, Brooklyn, N. Y. App. filed Aug. 2, 
1913. Coiled strips of foil and paper 
sealed in casing. 

ELECTROMAGNETIC CoIL; E. ; 
Colpitts, Elizabeth, N. J. App. filed 
March 25, 1909. Toroidal core with wind- 
ings arranged in mutually non-inductive 
groups. 

ANTENNA STRUCTURE ON AERO- 
PLANES FOR WIRELESS SIGNALING; W. 
Hahnemann, Kiel, Germany. App. filed 
Feb. 14, 1913. Mast on top of machine 
supports the wires. 


FLEXIBLE ConpbucTor; D._ T. 
May, New York, N. Y. App. filed April 
27, 1912. Telephone switchboard cord. 


STATION FOR THE TRANSMISSION 
AND RECEPTION OF ELECTROMAGNETIC- 
WAVE ENERGY; R. Pfund New York, N. Y. 
App. filed Nov. 1, 1913. Transmitter is 
located at the top of the tower. 


OPERATION OF ELECTRICAL Ma- 
CHINES OF THE INDUCTION TYPE; W. A. 
Price, Newcastle-upon-Tyne, England. 
App. filed Nov. 6, 1911. Reversing com- 
mutator interposed between induction mo- 
tor and direct-current mains and regu- 
latable gearing between rotor and rotary 
member of commutator. 


ELEctTRIC CAPACITATIVE INDUC- 
TIVE CoupLING; J. Schiessler, Vienna, 
Austria-Hungary. App. filed Nov. 23, 
1910. Inductive coil and spiral con- 
— plates adjustable relative to each 
other. 


RECEIVER FOR WIRELESS TELEG- 
RAPHY; E. Weintraub, Schenectady, N. Y. 
App. filed July 24, 1905. Converts oscilla- 
tions into unidirectional impulses and 
transmits these to a mirror galvanometer. 
Sarety E.Lectric Circuit Sys- 
TEM: W. Bolger, Hastings-upon-Hudson, 
N. Y. App. filed April 24, 1914. Key- 
operated bolt controls ignition circuit. 


ELECTRICAL SWITCH AND VALVE- 
CONTROLLING Device; E. N. and E. A. 
Frary, South Deerfield, Mass. App. filed 
Aug. 18, 1910. For automobile gas lamps. 


AUTOMATIC ALARM; H. G. Hoff- 
man and G. C. Eastin, Mount Sterling, 
Ky. App. filed Sept. 9, 1913. For travel- 
ing bags. 

ALTERNATING-CURRENT 'TRANS- 
LATING Device; L. F. Howard, Edgewood 
Park, Pa. App. filed Feb. 2, 1907. For 


railway signaling systems. 


1,116,303. Arc EXTINGUISHER; F. M. Locke, 


Victor, N. Y. App. filed March 27, 1912. 
Formation of are sets off an explosive 
which extinguishes the are at the high- 
tension insulator. 


DUPLEX WIRELESS TELEGRAPHY ; 
G. Marconi, London, Eng. App. filed May 
1, 1912. Combines aerials at receiving 
station in a certain manner. 


RAILWAY-TRAFFIC-CONTROLLING 
APPARATUS; B. F. Oler, Elmhurst, N. Y. 
App. filed March 1, 1913. Co-operating 
magnetized cores on trackway and train. 


MEANS TO PREVENT THE UN- 
AUTHORIZED USE OF EXPLOSIVE ENGINES; 
A. D. Perkins, San Francisco, Cal. App. 
filed Aug. 25, 1913. Unauthorized at- 
tempted use cuts off ignition and sounds 
an alarm. 
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1,116,327. PLAYING APPARATUS FOR MUSICAL 


INSTRUMENTS; W. C. Reed, Dalton, Mass. 
App. filed Aug. 23; 1910. Electric player 
piano. 


1,116,339. ELectric WaTEeR HEATER; H. G. 


Weeks, Chicago, Ill. App. filed Dec. 14, 


1911. Coil surrounds upright heating 
chamber. 
1,116,348. CrrcurT-BREAKER; E. W. Stull, 


Wilkinsburg, Pa. App. filed May 29, 1911. 
No-voltage type; for use on railway sys- 
tems employing high and low voltage at 
different points. 





